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COMMENTARIES 


Quality of the perinatal autopsy |. 


The article of medical faith that a high autopsy 
rate is a measure of good clinical practice carries 
the unspoken assumption that the sophistication 
of pathologists in investigating patients after 
death will increase in line with that of their clini- 
cal colleagues in investigating patients in life. In 
fact the opposite may be the case. Structural 
pathologists now prefer to be called histopathol- 
ogists rather than morbid anatomists, have 
become enamoured of methods of investigation 
such as immunocytochemistry, electron-micro- 
scopy and in situ DNA hybridization, and may 
be reluctant to desert their laboratories for a visit 
to the mortuary. When they do so they may lack 
the gross observational skills of their predeces- 
sors. There is seldom the drive to investigate the 
deceased patient of any age with the enthusiasm 
and technical armamentarium that is directed 
towards the interesting tumour. 

This deficiency is highlighted in relation to the 
perinatal autopsy by the advances in prenatal 
diagnosis and clinical genetics which now pose 
precise questions on causation and recurrence 
risks to the histopathologist. Too often the 


response is a hurried and meaningless ritual by ' 


an uninterested pathologist that leaves the clin- 
ician feeling embarrassed that he requested per- 
mission from the parents for such an 
unproductive mutilation of their deceased 
infant. 

Dr Rushton in this issue of the journal (p. 624) 
has now attempted a quantitative assessment of 
the adequacy of perinatal postmortem examin- 
ations in the West Midlands, as judged by the 
postmortem report. Scores were assigned 
according to the number of the standard text- 
book procedures for perinatal autopsy that had 
been carried out and recorded. These included 
simple body measurements, weights of organs, 
histological examination of tissues and ancillary 
studies such as radiology and microbiology. 
Only 12-5% of the possible maximum score was 
devoted to “descriptive content’ so that the exer- 
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cise measuicd p.ocedural adequacy rather than 
observational skill or diagnostic ability. The sur- 
vey revealed that half the autopsies performed 
outside the regional centre were procedurally 
inadequate, even on the low standard set. 
Particularly depressing was the lack of histology 
performed on many of these cases and the wil- 
lingness of ‘histopathologists’ to make diagnoses 
of bronchopneumonia and hyaline membrane 
disease without histological confirmation. This 
could be seen as mere ignorance of the value of a 
full examination of these small or macerated 
infants or, perhaps, as a subconscious rejection 
of the perinatal autopsy as a subject worthy of 
examination by the procedures the pathologist 
uses in his routine work. It cannot be explained 
by lack of local facilities for this basic form of 
pathological study. 

There is a tendency for pathologists to under 
perform in those areas where they feel unsure of 
their knowledge or ability. Thus I find that regis- 
trars, when being trained in perinatal autopsy 
technique, may weigh the fetal brain but make 
no other comment on its gross appearance, 
either before or after fixation. This seems to be 
due to the belief that brains can only be exam- 
ined by those with special training in neuro- 
pathology. Yet comments on relative maturity of 
convolutional pattern, softness, pallor or con- 
gestion of cerebral substance or the approximate 
location and nature of gross lesions, are within 
the capability of any pathologist or indeed any 
medical practitioner. 

This phenomenon was recognized by Rushton 
in the finding that the only cerebral lesion 
recorded was intraventricular haemorrhage, 
although other forms of cerebral damage are 
common in the perinatal period. 

The increasing tendency for clinicians to refer 
cases to a regional centre for examination by a 
paediatric or perinatal pathologist is under- 
standable, given the unsatisfactory nature of 
many perinatal autopsies performed at district 
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general hospitals. In the North West Thames 
Region over 200 fetal and infant deaths are now 
referred annually to the regional centre at Ham- 
mersmith for examination directly from outside 
hospitals. 

It is important to make the point that in each 
region there are a number of district general hos- 
pital (DGH) pathologists willing and interested 
to perform good fetal and perinatal autopsies, 
despite a heavy work load in surgical pathology. 
They should certainly be encouraged to carry on 
with the work as it is unrealistic and undesirable 
to expect all fetal and neonatal deaths to be 
transferred to a regional centre many -niles away 
for postmortem examination. The levels of fund- 
ing and staffing of regional perinatal and pae- 
diatric pathology centres is such that they could 
not in any event handle the referral of all cases 
within their regions. The regional specialist peri- 
natal pathologist can help the DGH pathologist 
by providing short periods of training in the 
Specialist department, advice by telephone on 
procedures, or consultation on specific areas of 
organ pathology such as neuropathology or 
cardiac anomalies, in addition to accepting com- 
plex cases for referral. This role of training and 
support is fully endorsed in the report by the 
RCPath Working Party (1990) on paediatric and 
perinatal pathology. In addition it may be 
pointed out that a range of texts has become 
available in the last few years to help the histo- 
pathologist in this area of study (Wigglesworth 
1984; Keeling 1987; Reed et al. 1989; Wiggles- 
worth & Singer 1991). 

One problem which may well contribute to 
inadequate postmortem examination is the con- 
sistent and gross underpricing of the procedure. 
Rushton suggests that the true cost of a post- 
mortem, including adequate ancillary -nvestiga- 
tions, may be as high as £600~£1000, although he 
does not provide a breakdown of the relevant 
costs. The only postmortem costing currently 
available is the fee negotiated by the BMA for 
coroner’s work. The fee currently pad by the 
coroner to a consultant pathologist fcr perfor- 
ming an autopsy is £53.80. This is of the same 
order as the cost to a householder of a simple 
repair to a washing machine. Even if payment 
for ‘a special examination’ (i.e., one that 
includes histology and/or other investigations) is 
authorized at a cost of £150.30 this would not 
realistically cover the cost of a full set of inves- 
tigations such as radiology and cytogenetic and 
virological studies. The sums may be appro- 


priate as honoraria to a salaried pathologist, but 
lead to the erroneous but widespread belief that 
the procedure is simple and cheap, a belief which 
may have a self-fulfilling effect. When true cost 
calculations are made they may come as a shock 
to both the coroner’s service and health 
authorities. 

If contracts are to be placed in future for fetal 
and perinatal postmortems it will be essential to 
draw up quality standards so that health auth- 
orities will know precisely what they are buying. 
There should be standards for the skills or level 
of supervision of the prosector, details of 
measurements and weights to be recorded rou- 
tinely, details of organ sampling for histology to 
be undertaken, details of ancillary procedures, 
such as photography, radiology, microbiology 
and cytogenetics that are available, and when 
they will be utilized, and details of rapidity of 
provision of initial and final reports. Minimum 
standards along these lines were set out by the 
Joint Working Party (1988), which was set up 
following an assessment by an RCOG subcom- 
mittee of a national sample of perinatal autopsy 
reports using similar criteria to those of Rush- 
ton’s study. 

The standards agreed for an autopsy at a 
DGH may be less comprehensive than those for 
the regional centre and the price may be corre- 
spondingly lower. Since many cases do not 
require the level of ancillary investigation avail- 
able at the regional centre, an authority may 
elect to purchase a proportion of their pathologi- 
cal services locally and a proportion at the 
regional centre. The situation is analogous to 
that involved in care of ill newborn infants, of 
whom some may be cared for in the local special 
care baby unit and some may need referral to a 
neonatal intensive care unit. 

The need to prepare and adhere to defined 
standards of perinatal autopsy practice should 
increase the awareness of what can be involved 
in a good perinatal postmortem examination and 
should have a powerful effect in ensuring that 
health authorities get the services which their 
patients require for proper counselling after loss 
of a fetus or infant. 

Jonathan S. Wigglesworth 
Professor of Perinatal Pathology 
Royal Postgraduate Medical School 
Hammersmith Hospital 

Du Cane Road 

London W12 0HS 
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Management of tubal infertility in the 1990s 


Tubo-peritoneal damage is found in about 20% 
of couples investigated for infertility (Hull et al. 
1985) and accounts for more than 40% of female 
infertility. In the last 2 decades microsurgical 
techniques have greatly improved the chances of 
pregnancy for these patients. 

Success rates have been particularly promis- 
ing in patients suffering from proximal tubal 
occlusion with reported livebirth rates of 40 to 
60%. (Diamond 1979; Winston 1980a; Gomel 
1983; Donnez & Casanas-Roux 1986a; Lavy et 
al, 1986; McComb 1986; Patton et al. 1987); and 
in patients with fimbrial conglutination, encap- 
sulation or phimosis, where fimbrioplasty pro- 
cedures have resulted in intrauterine pregnancy 
rates of the same order (Bateman ef al. 1987; 
Lavy etal. 1987; Cohen 1988). Good results have 
also been achieved in the reversal of steriliz- 
ation, with conception rates of 60 to 80% and 
failure mainly associated with particularly 
destructive sterilization techniques and exces- 
sive tubal shortening (Rock et al. 1987; Sotrel 
1990). 

However, the commonest site of tubal occlu- 
sion is at the fimbrial end and the role of sal- 
pingostomy in the management of distal tubal 
occlusion has recently been questioned by 
Watson et al. (1990) who found only two live- 
births in a series of 40 patients operated on by 
general gynaecologists. 

Most cases of distal tubal occlusion are due to 
ascending genital tract infection and so the inci- 
dence is affected by parity, sexual mores, social, 


cultural and religious factors. Other causes 
include endometriosis, iatrogenic factors (Dar- 
ling 1982) and pelvic peritonitis, most often 
secondary to perforated appendicitis (Powley 
1965), and in these patients endosalpingeal dam- 
age is usually less severe with a correspondingly 
better prognosis from surgery. 

Before the advent of microsurgery, salpingos- 
tomy for the correction of hydrosalpinx had little 
success, with livebirths in the region of 5% (Sie- 
gler 1969). The introduction of microsurgical 
techniques (Winston 1980b), of which use of the 
operating microscope is only one aspect, has 
greatly improved results (Swolin 1975; Gomel 
1978; Siegler & Kontopoulos 1979; Winston 
1980a; Garcia & Mastroianni 1980; Verhoeven 
et al. 1983). Sotrel (1990) has analysed 16 series 
of microsurgical salpingostomy published since 
1980. Pooled results of this nature are difficult to 
assess: different populations, selection criteria, 
surgical techniques, adjuvant therapies, fol- 
low-up and analysis techniques make compari- 
sons difficult. Nevertheless, a remarkable 
degree of uniformity emerges. Altogether 1728 
patients had 26% intrauterine and 8-3% ectopic 
pregnancies. 

There is general agreement that results from 
salpingostomies depend on the degree of tubal 
damage and the extent and nature of the com- 
monly associated adhesions (Gomel 1983). 
These have been graded in order of severity and, 
when done retrospectively, clear correlation is 
found between the extent of the pathology and 
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the outcome of surgical repair. Rock et al. (1978) 
classified 99 patients who underwent salpingos- 
tomy as having mild, moderate or severe 
disease, based on the size of the hydrosalpinges, 
condition of the fimbriae, extent of the adhe- 
sions and rugal pattern on the pre-cperative hys- 
terosalpingogram. Of these 99 patients, 15% 
had mild disease with an 86% pregnancy rate; 
34% had moderate disease with a 26% preg- 
nancy rate and 51% had severe disease with an 
8% pregnancy rate. Other classifications were 
proposed by Hulka (1982) and Levinson (1983). 

Subsequently, grading has been used for pre- 
operative prognosis (Boer-Meisel et al. 1986; 
Donnez & Casanas-Roux 1986b; Mage et al. 
1986) and the American Fertility Society (1988) 
has devised a scoring system based on the extent 
of ampullary dilatation, thickness and rigidity of 
the tubal wall, condition of the endasalpinx and 
extent and nature of the adhesiors, and has 
recommended in-vuro fertilization for patients 
with a poor prognosis. Of these classifications, 
that proposed by Boer-Meisel et al. (1986) is the 
simplest and most practical: of their 108 
patients, 25% were in group I and had a 59% 
term pregnancy rate; the 40% in group II hada 
16% term pregnancy rate, whilst in the remain- 
ing 35% in group III, the term pregnancy rate 
was only 3%. The recent introductioa of trans- 
laparoscopic salpinogoscopy (Brosens et al. 
1987; Shapiro et al. 1988) will help to define even 
further patients who can expect a good prog- 
nosis, and reduced ectopic pregnancy -ate, from 
surgery. 

Apart from the extent of tubo-peritoneal 
damage, two other factors are important in the 
prognosis for the surgical management of distal 
occlusion. 

Female fecundability decreases after the age 
of 30 and more markedly after 35 (Guttmacher 
1952; CECOS 1982; Gindoff & Jewelewicz 
1986). Surgical treatment of infertility gives a 
declining success rate in women over 35 (Malone 
& Ingersoll 1968). Apart from decreased con- 
ception rates, the higher miscarriage rate in 
women over 35 is a serious problem (Jansen 
1982). Experience with IVF has shown a similar 
decline in livebirths to women over 35 (Edwards 
et al. 1984; Steptoe et al. 1986; Romeu et al. 
1987) and in women over 40, multiple attempts 
at IVF do not appear to improve the pregnancy 
outcome. 

The other factor influencing pregnancy rates 
after surgery is the length of follow-up. More 


than 60% of patients who achieve intrauterine 
pregnancy after salpingostomy do so after the 
first post-operative year (Gomel 1983; Russell et 
al. 1986). It has been suggested that this long sur- 
gery to conception interval is due to time taken 
by the endosalpinx to recover after relief from 
the hydrostatic pressure caused by the hydrosal- 
pinx, but there is little real evidence for this, and 
the long delay may merely be a manifestation of 
lowered fecundability in these patients, or may 
even be a result of the second look laparoscopy 
and hydrotubation often performed in those 
who have not conceived within a certain time of 
surgery. 

Lilford & Watson (1990) have suggested that 
there is no further place for open surgery to 
reconstruct tubes with distal occlusion; that 
laparoscopic salpingostomy should be 
attempted at the time of the preliminary diag- 
nostic laparoscopy and if this is impossible or 
unsuccessful, the most cost effective manage- 
ment is referral for IVF. 

Gomel (1977) first described nine laparo- 
scopic salpingostomies, but found the technique 
unsatisfactory when the tube was adherent to the 
pouch of Douglas or the lateral pelvic wall. 
Further series were published by Mettler et al. 
(1979), Fayez (1983) and others, but the 
numbers were small and the necessary adhesio- 
lysis limited success. More recently laser lapa- 
roscopy has been used to overcome this problem 
(Daniel & Herbert 1984; Daniel et al. 1986; 
Donnez & Nisolle 1989; Daniel 1989). The 
results are not better than those from open sur- 
gery. Complications from laparoscopy are more 
frequent than from laparotomy and, in the case 
of laser laparoscopy, special precautions have to 
be taken to protect surgeons and theatre staff. 
The technique is time consuming and the expen- 
sive equipment has added to the cost of treat- 
ment. In this issue of the Journal (p. 637) 
Winston & Margara believe that the rate of re- 
occlusion is higher. As yet there has been no ran- 
domized study comparing the two techniques, 
but it seems unlikely that laparoscopic surgery 
will replace open surgery except in the hands ofa 
few enthusiasts when used for fimbrioplasty or 
the most favourable cases of hydrosalpinx. 

Livebirth rates following IVF are still dis- 
appointingly low. However, the usually quoted 
9-10% livebirth rates per treatment cycle 
(Medical Research International 1989; Interim 
Licensing Authority 1990) do not give a true pic- 
ture as results in tubal infertility patients are bet- 


ter than the overall results (Mahadevan et al. 
1983; Steptoe et al. 1986) and better units 
achieve better results. 

Yet, even if a livebirth rate of 25% per stimu- 
lation cycle or a cumulative pregnancy rate of 
40% after three treatment cycles (Guzick 1986) 
is achieved by IVF in these women, the overall 
outlook would not be improved by indiscrimi- 
nate referral for IVF-ET. Furthermore, such cal- 
culations pay no attention to the complications 
of IVF, of which hyperstimulation and multiple 
pregnancy are the commonest, or the high peri- 
natal mortality of 26/1000, three times the 
national average (ILA 1990) resulting from the 
large numbers of preterm births. 

Lilford & Watson (1990) have calculated the 
cost per baby following salpingostomy as £20 000 
on the assumption that the livebirth rate is only 
5%. However, this drops to £5000 assuming 
even a modest 20% livebirth rate from salpin- 
gostomy and takes no account of subsequent 
births which at least half these patients experi- 
ence without further treatment. Moreover, few 
surgeons hospitalize their patients for as long as 
10 days on which their calculations are based. 

Costings for IVF range from £8800 per baby 
(Page 1989) to US$50 000 (Wagner & St Clair 
1989), but these figures pay insufficient attention 
to the hidden costs of IVF babies resulting from 
the high cost of caring for preterm babies, or the 
caesarean section rate of nearly 50% (ILA 1990) 
in women delivered following IVF. 

In this issue there are two articles on the out- 
come of microsurgical salpingostomy. Winston 
& Margara (p.637) analyse results of 388 
patients they treated for distal tubal occlusion. 
Sixty-five of these had had previous failed sur- 
gery. This is the largest series of salpingostomies 
reported. Overall 22% had one term pregnancy, 
and more than half had at least one further 
delivery. Of their patients, 291 were graded 
according to a modified Boer-Meisel classifi- 
cation: of these 209, classified as stage I or II, 
had 57 (27%) term pregnancies, whilst the 
remaining 82 patients, graded stage II and IV, 
had 6 (7%) term pregnancies. Detailed selection 
criteria are not given, but patients with severe 
cornual damage or bipolar blockage were 
excluded. 

Singhal et al. (this issue p. 628) from Sheffield 
report 232 tubal procedures of which 97 were sal- 
pingostomies. In this subgroup 29% had one or 
more livebirths, with a cumulative conception 
rate of 40% at the end of 3 years. Patients were 
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unselected and the authors conclude that hydro- 
salpinges greater than 20mm, biopolar occlu- 
sions and extensive adhesions were significant 
adverse factors. 

Perhaps the most significant feature of these 
reports is that they emanate from units where 
outstanding IVF facilities are also available and 
bias in recommending one or the other form of 
treatment to patients is therefore reduced to a 

So what advice should be given to patients 
with bilateral distal occlusion? 

It has to be stated that at the present time 
many infertile couples do not have access to the 
full range of diagnostic or therapeutic services. 
Whether patients with tubal infertility are 
referred for surgery or IVF often depends on the 
local availability of services and on who does the . 
referring. The latter may be done by infertility 
specialists, general gynaecologists, general prac- 
titioners, or by self referral, often influenced by 
advice from non-professional friends or even the 
media. Financial considerations may influence 
the method of treatment sought. Funding for 
IVF from NHS resources is totally inadequate so 
that often ‘selection’ for surgery or IVF depends 
more on the patient’s financial status than on 
clinical indications. Yet, ideally, IVF facilities 
should be available in NHS units which also pro- 
vide all other forms of treatment, including 
microsurgery, so that unbiased advice can be 
given. i 

The Report of the RCOG Working Party on 
Further Specialization in Obstetrics and Gynae- 
cology (1982) has made specific recommend- 
ations for training of specialists in reproductive 
medicine (including training in tubal microsur- 
gery) and the establishment of 24 subspecialists. 
Training posts for microsurgery are too few and 
implementation of the recommendations should 
be a matter of urgency. 

It is to be hoped that the RCOG and the 
British Fertility Society will jointly recommend 
generally acceptable classifications of tubal 
disease and selection criteria for the different 
therapeutic methods. Multicentre trials on adju- 
vant therapy in tubal surgery should be 
arranged. Uniform follow-up methods and 
classification of results are required. 

Ultimately such ‘conscientious evaluation’ of 
results will enable patients to be offered the 
treatment most suitable for their particular clini- 
cal problem. In the case of distal tubal occlusion, 
patients under the age of 36 with mild or moder- 
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ate disease should be treated in specialist centres 
practising microsurgery. Such treatments should 
be offered to those over 36 only if the disease is 
mild. Those rejected for surgery, together with 
those who have re-occlusion, have failed to con- 
ceive within 2 years of surgery, or have had an 
ectopic pregnancy after microsurgery, should be 
referred for IVF as soon as possible. The two 
techniques should not be regarded as confronta- 
tional, but as complementary. It is our duty as 
gynaecologists to exercise more conscientious 
selection so that patients can be directed towards 
that form of treatment which will give them the 


best chance of a livebirth. 
Herbert Reiss 
Windy Ridge, Eversden Road 
Harlton 
Cambridge CB3 7ET 
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West Midlands perinatal mortality survey, 1987. An 
audit of 300 perinatal autopsies 


D. I. RUSHTON 


Summary. As part of the West Midlands regional perinatal mortality 
survey an audit of perinatal autopsies was performed in 10 of 20 districts 
in the region. Autopsy reports were available from 300 of the 426 deaths 
(70% ) reported in these districts. These were coded for 8 aspects includ- 
ing the chnical summary, body measurements, descriptive content, 
organ weights, post mortem radiology and microbiology, histology and 
other relevant investigations e.g., biochemistry, cytogenetics. Overall 
44% of the autopsies failed to attain an arbitrary minimum score of 300, 
the mean score being 299. Excluding those autopsies performed at the 
regional centre these figures were 50% and 268 respectively. These data 
indicate that a high autopsy rate does not necessarily reflect a high qual- 
ity of service and further emphasise the concerns that have been 
expressed by obstetricians, paediatricians, geneticists, parents and par- 
liamentarians about the perinatal pathology services in the United 


Kingdom. 


There is increasing emphasis on audit and qual- 
ity assurance in current medical practice. Since 
death is a clearly defined outcome, a mejor com- 
ponent in the audit of clinical practice has been 
the autopsy, though during the last 40 vears the 
autopsy rate has declined dramatically to a level 
that many consider unacceptable (Anderson et 
al. 1989; Favara et al. 1989; Harnson & Houri- 
hane 1989), 

As a result efforts have been made to increase 
the awareness of the potential benefits that may 
accrue from post mortem examination (Favara 
et al. 1989) among clinicians and, in some 
countries, other health workers and relatives of 
the deceased. An increase ın autopsy rates 
would be a vindication of such efforts, although 
that would only be of benefit 1f the standard of 
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the examination were high; indeed inadequate 
and uninformative autopsy reports have been ' 
one of the factors thought to be responsible for 
the current decline in autopsies (Harrison & 
Hourihane 1989). 

Although pathologists have been involved in 
the audit of clinical practice they have not 
assessed the value of the autopsy data they pro- 
vide for clinical audit. Perinatal autopsy rates 
have generally exceeded those in adults but in 
many obstetric units they have fallen below 
acceptable levels (Favara et al. 1989). Much con- 
cern has been expressed about the adequacy of 
such examinations, not only by obstetricians, 
paediatricians and pathologists, but also by par- 
liamentarians and parental pressure groups. 
There is much anecdotal evidence of inadequate 
autopsies but few hard data are available, the 
only regular review of autopsy reports being that 
of the Confidential Enquiry into Maternal 
Deaths (Department of Health 1989). The value 
of the properly conducted perinatal and fetal 
autopsy cannot be disputed (Gau 1977, Duley 
1986; Opitz 1987; Wigglesworth 1987; Favara et 


al. 1989; Russell & Berry 1989; Shen-Schwarz et 
al. 1989; Clayton-Smuth et al. 1990). As part of 
the West Midlands regional perinatal mortality 
survey (WMRPMS) it has been possible to 
assess the quality of perinatal autopsies in 10 of 
the 20 health districts in the region. 


Method 


The data presented are derived from 1987, the 
first year of the WMRPMS. The size of the 
region necessitated division into two groups of 
health districts (A and B), the division being by 
ranked standardized perinatal mortality ratios 
(SPMR). The group A districts, which had 
higher SPMRs, underwent a detailed confiden- 
tial enquiry into each death, while only a mini- 
mum data schedule was completed in the group 
B districts. Copies of the autopsy reports were 
sought from all deaths, and they have been ana- 
lysed for the group A districts. 

The reports were scored for eight factors 
derived from the report on fetal and perinatal 
pathology published by the Joint Working Party, 
Royal College of Obstetricians and Gynaecol- 
ogists and the Royal College of Pathologists 
(1988), using a modification of a scheme devised 
by Wigglesworth (personal communication). 

These factors were (total possible score allo- 
cated in brackets: (a) Clinical summary/struc- 
tured autopsy request (100); (b) Body 
measurements: crown rump or crown heel (25), 
head circumference (25), foot length (25), all 
(100). (c) Descriptive content of autopsy (up to 
100). (d) Organ weights, lungs, heart and brain 
(50), others in addition (50). (e) Radiology 
(100). (£) Microbiology (100). (g) Histology lung 
(50), others in addition (50). (h) Other e.g., bio- 
chemistry, cytogenetics etc. (100). 

The maximum score for each factor was 100, 
and thus the maximum autopsy score was 800. 

A total autopsy score was also calculated for 
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Fig. 1. Percentage maximum scores for each 
component scored. 
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each autopsy. Only seven factors were included 
in the score since the clinical summary, though of 
vital importance in assessing the final opinion, ts 
not part of the autopsy examination. With the 
exception of the descriptive content of the 
autopsy, the remaining factors were determined 
on non-subjective data, and should therefore be 
reproducible between centres and over periods 
of time, thus allowing comparisons. An arbitrary 
minimum score of 300 was considered to be 
acceptable though this would not be accepted ın 
specialist centres. 


Results 


A total of 882 deaths was reported to the audit, 
397 stillbirths, 377 neonatal deaths and 108 mis- 
carriages and abortions over 500 g birthweight. 
Overall, 609 autopsies (69%) were performed 
(78-6% among stillbirths, 60-7% among neo- 
natal deaths). 

Overall 846 deaths were of West Midlands 
residents, and of these 426 were from group A 
districts. Autopsy reports were available from 
300 (70-4%) of these 426 deaths. 

The percentage of the theoretical maximum 
score for each component of the autopsy assess- 
ment is illustrated in Fig. 1. 

Body measurements were recorded best (87% 
of maximum score) while special techniques 
such as radiology, microbiology and muscellan- 
eous examinations each scored <15% maximum 
score. Of particular note is that the histology 
score was <50% of the possible maximum score. 

The mean total score was 299 and 44% of 
autopsies failed to attain the minimum score of 
300 (Fig. 2). If those autopsies from group A 
patients performed at the regional centre are 
excluded, the percentage failing to attain the 
minimum score rises to 50% and the mean score 
falls to 268. 
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Fig. 2. Distribution of autopsy scores. 
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Discussion 


Although the overall autopsy rate in this study 
falls short of the RCOG/RCPath minimum 
recommended level of 75% (Joint Working 
Party 1988), it is much higher than most adult 
autopsy rates (Anderson et al. 1989). 

However, just under half of the autopsies per- 
formed failed to attain the minimum score, 
which in itself may be considered to have been 
set too low. If these findings are reflected in 
group B districts and in other parts of the 
country, then the concerns that heve been 
expressed about perinatal pathology sezvices are 
well founded. Any complacency about the rela- 
tively high autopsy rate is undermined if up to 
half the examinations performed are inadquate. 

It must be emphasized that this study is con- 
cerned with fetuses >500 g birthweight and thus 
includes very few terminated pregnancies. Some 
might argue, unwisely, that in the latter 
instances, all that ıs required is confirmation of 
an antenatally detected malformation and there- 
fore that histological studies are not necessary. It 
may be argued that the perinatal autopsy is, with 
the possible exception of the forensic autopsy, 
the most valuable and important post mortem 
examination performed by pathologists since it 
may affect the reproductive behaviour of the 
current generation and the quality of the next. 
To this end it must be remembered that negative 
findings are as important, if not more important, 
to many parents than positive diagnoses. It 
requires as thorough an examination to exclude 
disease confidently as it does to demonstrate sig- 
nificant pathology. 

The present method of assessment of the 
autopsies is relatively crude and the we-ghting of 
the factors examined may be inappropriate; but 
it is simple and, with the exception of the clinical 
summary and descriptive content, it should be 
reproducible. It does not, however, give a com- 
plete assessment of the perinatal autopsy. No 
account has been taken of the experience or skill 
of the pathologists performing the autopsy, of 
the standard of histological reporting, of the 
facilities available to those pathologists or their 
workloads 1n other fields of histopathology. No 
account has been taken of how the data and 
observations are interpreted. Thus the recording 
of organ weights is of little value if they are not 
compared with normal values, yet gross pulmon- 
ary hypoplasia went unrecognized because 
normal values were not consulted. Hyaline 
membrane disease and bronchopneumomia were 


reported in the absence of either histological or 
microbiological data. Implausibly, almost every 
major lesion of the central nervous system 
(excluding malformations) was classified as 
intraventricular haemorrhage. There are many 
claims on the time of general histopathologists, 
which may be difficult to reconcile, and while the 
dedicated perinatal pathologist may feel that 
examinations are less than adquate this is a 
phenomenon common to all subspecialists. But 
it is not the pathologist who bears the brunt of 
these deaths, it ıs the bereaved parents (Valdes- 
Dapena 1979; Forrest et al. 1982). If clinicians 
are to be encouraged to seek permission for 
autopsy On perinatal deaths then they and the 
parents should receive a service commensurate 
with the distress such deaths cause. 

The recent recommendations of the Royal 
College of Pathologists Working Party (1990) on 
perinatal and paediatric pathology, if imple- 
mented, should do much to improve standards. 
They clearly indicate a minimum standard of 
investigation for the perinatal autopsy, as well as 
the need for ancillary investigations. The pres- 
ent study indicates that in many instances these 
minimum standards are not being attained. If 
the present findings apply in other areas of the 
country, then clinicians will be reluctant to seek 
permission for autopsy, and parents reluctant to 
give it The inadequate or badly performed 
autopsy is probably worse than no autopsy at all 
since it may lead to a false sense of security for 
the parents. If pathologists are to use the 
autopsy to audit clinical practice then they can- 
not expect clinical collegues or hospital adminis- 
trators to encourage increased requests or 
workloads if the examinations are inadequate. 
The full cost of a perinatal autopsy may be £600- 
£1000 depending on the ancillary investigations 
required and the experience of the pathologist 
carrying out the investigation. An inadequate 
autopsy may cost much less but it will be a 
wasted investment. It is to be hoped that in the 
new era of users and providers in the health 
service, price does not outweigh quality in the 
closing of contracts. If it does, the future of the 
specialist perinatal pathologist ıs bleak. It is 
clear that audit of autopsy reports is required not 
only to ensure that they are of value in clinical 
audit, but also to ensure that the autopsies repre- 
sent value for money. 

Finally this study emphasises that a high 
autopsy rate should not be the goal of pathol- 
ogists unless it goes hand in hand with a high 


quality service. Parents have come to expect the 
highest standards from obstetricians and pae- 
diatricians. Should they not also expect the same 
standards from pathologists who, though they 
are only involved after bereavement, may con- 
tribute vital data for parental counselling? 
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Summary. A consecutive series of 232 tubal microsurgical operations 
performed at the Jessop Hospital for Women, Sheffield, between 1983 
and 1989, was analysed. The various contributory factors to tuboperito- 
neal damage were reviewed. Eighty patients (35% ) conceived, resulting 
in 66 (29%) live births and 14 (6%) miscarriages. A further 12 (5%) had 
ectopic pregnancies. The overall cumulative conception rate (CCR) was 
40% at the end of 50 months. Microsurgery has been most successful in 
the adhesiolysis group (n=78) with a CCR of 46% at the end of 50 
months. The terminal salpingostomy group (n=97) had a CCR of 40% 
at the end of 36 months. There was a significant reduction in the live 
birth rate for the group with hydrosalpinx >20 mm in diameter com- 
pared with the group with <20 mm (P=0-05). The proximal anastom- 
osis group (n=27) had a CCR of 33%. No pregnancy was reported 
following reconstructive surgery for multiple occlusion sites. Overall, 
the extent of pelvic adhesions had a significant influence on the outcome 
(P=0-02). The likelihood of conception was significantly influenced by 
the duration of infertility (P=0-02) but not affected by the aetiology of 
tuboperitoneal damage, parity or age of the patient. In our hands, tubo- 
microsurgery is more cost-effective than in-vitro-fertilization as a 


primary treatment of infertility due to tubal diseases. 


Tubal infertility resulting from various causes of 
tubal damage remains a major problem. Tubo- 
peritoneal pathology accounts for approxi- 
mately 20% to 35% of all infertility and 
represents over 50% of the causes of infertility ın 
women (Behrman & Kistner 1975; Fergusson 
1982, Hull et al. 1985). Endosalpingeal déstruc- 
tion, oviduct occlusion, peritubal and deriovar- 
ian adhesions are the factors that disturb the 
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physiological functions of the oviduct and which 
result in involuntary infertility. 

The results of reconstructive surgery using 
conventional techniques have yielded rather 
poor results (Kistner & Patton 1975; Gomel 
1978; Watscn et al. 1990). In a recent study, 
Watson et al. (1990) reported a low rate of preg- 
nancy following tubal surgery in two ‘non- 
specialist’ hcspitals: the overall delivery rate was 
9/82 (11%), with the delivery rate for salpingos- 
tomy 2/40 (5%). Based on these findings, 
Watson et al. (1990) and Lilford & Watson 
(1990) suggested: that in-vitro fertilization 
(IVF), but not tubal surgery, should be used as 
the first line treatment for infertile women with 
tubal disease. 

While the use of microsurgical techniques has 
produced more satisfactory results (Gomel & 


Swolin, 1980, Winston, 1980; Decherney & 
Kase, 1981), it has been argued that this 1s not so 
much because of special training and expertise, 
but a consequence of selective reporting and 
poor follow-up rates (Watson ef al 1990). 

With these controversies in mind, we have 
assessed the outcome of a consecutive, 
unselected senes of 232 women who had tubal 
microsurgery at the Jessop Hospital for Women, 
Sheffield. Life table analysis was used to make 
allowance for different durations of follow-up, 
with a view to re-appraising the value of tubal 
surgery, taking into special consideration the 
recent development of IVF as an alternative 
treatment for tubal disease. 


Subjects and methods 


We reviewed the medical records of 232 women 
who underwent pelvic microsurgical procedures 
for infertility, resulting from various types of 
tubal diseases, in the University Department of 
the Jessop Hospital for Women from January 
1983 to May 1989 inclusive. These women were 
followed until March 1990. 

Preoperatively all the women had a complete 
infertility investigation. This involved a history 
and physical examination, assessment of ovula- 
tory function by basal body temperature and 
mid-luteal phase plasma progesterone, hystero- 
salpingography, and diagnostic laparoscopy. 
Their partners underwent a general and andro- 
logical examination and had a comprehensive 
semen analysis, including in vitro testing of 
sperm penetration of bovine mucus. 

No woman was excluded from operation on 
the basis of severity of pelvic adhesions, multiple 
sites of tubal occlusion, duration of infertility, or 
associated infertility factors. 

The microsurgical procedures were per- 
formed with the use of a Wild operating micro- 
scope (Leitz Instruments Ltd, Luton, UK). The 
reconstructive microsurgical techniques 
employed were similar to those described by 
Swolin (1975) and Gomel (1977, 1980a). The 
techniques included atraumatic tissue handling, 
fine suture material (4-0 to 8-0 polyglactin 
(Vicryl: Ethicon) and polypropylene, constant 
urigation of the tissue with a physiological solu- 
tion that contained heparin (1000 u/1), blended 
unipolar cautery for haemostasis and lysis of 
adhesions. Peritoneal defects were covered by 
approximating with 4-0 polypropylene sutures 
or with free omental grafts. As recommended by 
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Swolin (1967), 750 mg of hydrocortisone acetate 
in 50 ml of 10% Intralipid (fractionated soya 
bean oil, Kabivitrum, Bourne End, Herts., 
England) was instilled into the peritoneal cavity 
before closure, with a view to reducing adhesion 
formation. 

To permit comparison of our results with 
those of other investigators, surgical procedures 
were classified into categones defined by the 
International Federation of Fertility and Steril- 
ity (Gomel 1980b). 

Postoperatively, prophylactic antibiotics were 
given for 5 days. Parenteral corticosteroids 
before or after surgery were not used and post- 
operative hydropertubation was not performed. 

The follow-up data were obtained from the 
hospital records, contact with the women by let- 
ter or telephone, or contact with their general 
practitioners. 


Selection criteria for tubal surgery 


In our series, the only absolute contraindication 
for microsurgery was pelvic tuberculosis. 
Women were considered suitable for microsur- 
gery even if other additional infertility factors 
were present, such as ovulatory dysfunction or 
subfertility of the male partner, on the grounds 
that these factors could be treated post- 
operatively. In addition, we did not impose an 
age limit as some other investigators have done 
(Gomel 1978). Similarly, previous attempts at 
tubal surgery did not result in exclusion. The 
operations were performed by a number of dif- 
ferent surgeons and, as such, represent a series 
of unselected cases of tubal surgery performed in 
a teaching hospital with a special ınterest ın 
infertility management. 

Statistical analysis was performed by using the 
Statistical Package for Social Sciences 
(SPSS-X), available within the IBM 3083 at the 
University of Sheffield. Statistical analysis was 
carried out by contingency table analysis as well 
as life table analysis (Cramer et al 1979) 


Results 


The study population consisted of women 
between the ages of 20 and 42 years (mean 30-4 
years). Of the 232 women, 125 (54%) had 
primary infertility whilst 107 (46%) had secon- 
dary infertility The mean duration of infertility 
was 5-2 years and ranged between 1 and 20 
years. A total of 217 (94%) women were fol- 
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lowed up successfully. The mean duration of fol- 
low-up was 2-8 years {range 10 months to 6 
years). The possible aetiological factors of tubo- 
peritoneal damage are summarized in Table 1. 


Overall success rate 


The crude pregnancy outcome was determined 
for each category of microsurgical procedures. 
Women lost to follow-up were considered to be 
not pregnant. The cumulative conception rates 
for each group are shown in Fig. 1 (a-d]. Overall, 
arate of 25% was observed at 12 months and a 
rate of 40% at the end of 50 months. 


Success rate by the type of surgery 


Adhesiolysis. Seventy-eight women were found 
to have pelvic adhesions as a sole cause of their 
infertility with bilateral tubal patency on hys- 
terosalphingography and laparoscopy. The 
results are shown in Table 2. Figure 1b shows the 
cumulative conception rate after adhesiolysis. 
The rate for the adhesiolysis group at the end of 
50 months appears to be the highest among the 
various subgroups. 


Salpingostomy. Ninety-seven of 232 women 
were treated with terminal salpingostomy for 
unilateral or bilateral distal tubal occlusion of 
varying pathology. The intrauterine conception 
rate was essentially the same after bilateral sal- 
pingostomy (35%) as after unilateral salpingos- 
tomy (32%) performed because of an absent, 
normal or irreparable contralateral oviduct. 
The cumulative conception rate for the sal- 
pingostomy group (Fig. 1c) shows that 28% of 
the women achieved a pregnancy at the end of 12 


months. The probability of conception during 
the second year rose steadily and was 40% at the 
end of 36 months; hence the majority of con- 
ceptions occurred within 18 months after the 
operation 

When pregnancy outcome was examined 
according to the size of the hydrosalpinx, a sig- 
nificantly smaller (P=0-05) live birth rate was 
found for the group with a hydrosalpinx of 
>20 mm (2/24 = 14%) compared with those 
with a hydrosalpinx of <20 mm (19/70 = 27%) 
and those with no hydrosalpinx (6/13 = 46%). 
This grouping was made according to the size of 
the lesser hydrosalpinx, if both tubes were pres- 
ent, or that of the hydrosalpinx on the remaining 
tube if only one was present. On the other hand, 
the difference in the ectopic pregnancy rates 
between the group with a large hydrosalpinx 
(1/14 = 7%) and the group with a small hydrosal- 
pinx (6/70 = 8%) was not significant. 


Tubocornual anastomosis. Tubocornual ana- 
stomosis was performed in 33 women, of whom 
six had combined proximal and distal occlusions. 
No pregnancy was recorded after surgical cor- 
rection for proximal and distal tubal occlusion 
on the same side. The cumulative conception 
rate for tubocornual anastomosis appears to be 
lowest among the three major subgroups. 


Tubotubal anastomosis. Mid-segment tubotubal 
anastomosis for pathological conditions was per- 
formed in five women. Of these, unilateral con- 
genital segmental non-canalization of the 
oviduct was encountered in one woman. In two a 
condition of arrested tubal gestation was found 
at laparotomy. In another two women, ampullo- 
isthmic anastomosis was performed because 


Table 1. The occurrence of possible aet-ological factors of tuboperitoneal damage among 232 patients who 


underwent tubal surgery between 1983 and 1989 


1 Presumed pelvic inflammatory diseases (PID) 75 (32%) 
pregnancy related 24 
unrelated to pregnancy 51 

2. Previous abdomunal/pelvic surgery* 62 (27%) 
appendicectomy 39 
tubal surgery 17 
salpingectomy or salpingo-oophorec-omy for tubo-ovanian masses 17 
ectopic pregnancies 21 
others 10 

3. Endometriosis 40 (17%) 

4 No apparent aetiological factors 55 (24%) 





*Some patients had more than one of the above in their past surgical history. 


05 0-5 
04 04 


Cumulative proportion pregnant 
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carriage. The numbers in these and other 
remaining categories (Table 2) are too small for 
analysis by cumulative conception rates. 


0:3 0-3 
0-2 0-2 Analysis of other factors influencing the success 
rate 
0:1 01 
gö “a Age. This did not have any significant effect on 
0 10 20 30 40 50 0 10 20 30 40 50 pregnancy rate in the current series. The con- 


ception rates in various age groups were: 21-25 


ie (c) = years, 27%; 26-30 years, 38%; 31-35 years, 

0-4 ” 03 32%; 36 and above 36% and these were not 

0-3 statistically significantly different from each 

0-2 other. 

0-2 

0-1 01 Parity. In the current series, the likelihood of 
conception following tubal microsurgery was not 

005 10 20 30 40 50 0-05 10 20 30 influenced by parity, as the proportion of nul- 


Duration of exposure {months} 


Fig. 1. (a}—Cumulative conception rate (CCR) for all 
microsurgical procedures (fitted mean with 95% 
confidence limits); (b)}—CCR following adhesiolysis; 
(c}—CCR following salpingostomy, (d)—CCR for 


tubocornual anastomosis group. 


there had been previous mid-segmental excision 
for tubal gestation. Among this group, only one 
live birth occurred after reconstruction of a con- 
genital segmental non-canalization of the ovi- 
duct and one woman had a further ectopic 
pregnancy. 


Tubouterine implantation. Bilateral tubouterine 
implantation was done in nine women because 
of pathological interstitial occlusion. In this 
group, we achieved only two intrauterine preg- 
nancies, resulting in one live birth and one mis- 


liparous women who conceived (32% ) was again 
not statistically significantly different from that 
of parous women (37%). 


Duration of infertility. The duration of preoper- 
ative infertility varied from 2 to 20 years (mean 
5-2 years). The duration of infertility had a sig- 
nificant influence on the outcome of surgery 
(P=0-01). Women who had been infertile for a 
longer duration were less likely to conceive fol- 
lowing tubal surgery (Table 3). 


Severity of adhesions. Despite the limitations of 
the retrospective study of the operative reports, 
a reasonable estimation of the extent of the 
adhesions was possible and was expressed as 
mild, moderate or severe. When the severity of 
pelvic adhesions was analysed with respect to 
pregnancy outcome, lower conception and live 
birth rates were found with increasing severity of 


Table 2. Pregnancy outcome of all microsurgical operations m 232 women 





Intrauterme Live birth Miscarriage Ectopic pregnancy 
pregnancy 

Microsurgical Total no. 
procedure of women n (%) n (%) n (%) n (%) 
Adhesiolysis (alone) 78 32 (41) 29 (37) 3 (4) 4 (5) 
Salpingostomy (alone) 97 33 (34) 28 (29) 5 (5) 6 (6) 
Tubocornual anastomosis 27 9 (33) 6 (22) 3 (11) 2 (8) 
Tubocornual anastomosis 

with simultaneous 

salpingostomy 6 = — -— — 
Tubotubal anastomosis 5 1 (20) 1 (20) - - 
Tubouterine implantation 9 2 (22) 1 (11) 1 (11) ~ 
Salpingostomy with 

other procedures 10 3 (30) 1 (10) 2 (20) - 
Total no. 232 80 (35) 66 (29) 14 (6) 12 (5) 
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Table 3. The proportion of women who conceived after microsurgery by duration of infertility 


intrauterine* 
Duration of pregnancy 
infertilty Total no. of 
(years) women (%) n (%) 
2-5 147 (63) 62 (42) 
6-9 61 (26) 14 (23) 
10-13 18 (8) 3 (17) 
214 6 (3) 1 (17) 


Live birth” Miscarriage Ectopic 
pregnancy 
n (%) n (%) n (%) 
52 (36) 10 (7) 6 (4) 
11 (18) 3 (5) 5 (8) 
2 (11) 1 (5) 1 (5) 
1 (17) $ u 


The results ın each of the four duration-of-infertility groups are compared to the others by contingency table 


analysis. 
*P=0-01. 


pelvic adhesions: no adhesions, 7/10 (70%); 
mild adhesions, 24/57 (42%); moderate adhe- 
sions, 34/104 (36%); dense adhesions, 15/61 
(25%) (P=0-025, contingency table enalysis). 


Endometriosis. Forty patients undergoing sur- 
gery had clear evidence of endometriosis. The 
American Fertility Society (1979) classification 
was followed to assess the extent of endometri- 
osis. A significant association between the 
extent of endometriosis and pregnancy rates was 
established: mild, 9/16 (56%); moderate, 5/10 
(50%); severe, 2/14 (14%) (P=0-025, contin- 
gency table analysis). Surprisingly only one ecto- 
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pic pregnancy was reported in the group where 
endometriosis was found to be an aetiological 
factor for tuboperitoneal disease. 


Aettological factors. There was no difference in 
the pregnancy rates according to the various 
aetiological factors of tuboperitoneal damage 
(P=0-34). 


Associated infertility factors. In 75 of the 232 
women (32%) there were one or more addi- - 
tional infertility factors. Subfertility of the male 
partner impaired the chances of conception in 
another 12%. Four couples accepted insemin- 
ation with donor semen as the only possibility of 
pregnancy. One of these conceived after 11 
treatment cycles and had a term pregnancy. 
Three were treated with bromocmptine for 
hyperprolactinaemia, 34 received clomiphene 
citrate and seven gonadotrophins for anovula- 
tion. Fourteen women failed to conceive after 
ovulation induction. One woman had premature 
ovarian failure at the age of 35 years. The cumu- 
lative conception rates in these women with 
associated infertility disorders were 15% at the 
end of 20 months and 22% at the end of 50 
months. In women with no other identifiable fac- 
tors, the cumulative conception rate was 40% at 
the end of 50 months (Fig. 2). 


Discussion 

Assessment of the results of tubal microsurgery 
is difficult as pointed out by Cooke et al. (1981), 
because components of microsurgical technique 
are imperceptably being incorporated into 
macrosurgery. Comparisons of reported concep- 
tion rates after microsurgical procedures are also 
difficult because numerous factors may affect 
the success rates. Some of these factors include a 
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Table 4. The aetiological factors of tubal disease and their influence on outcome of microsurgery 


Intrauterine” 
pregnancy 
Total no. of 

Aetiology women (%) n (%) 
Idiopathic 55 (24) 24 (44) 
Pelvic inflammatory 

disease 75 (32) 18 (24) 
Previous pelvic/ 

abdominal surgery 62 (27) 22 (37) 
Endometriosis 40 (17) 16 (40) 


Live buth* Miscarriage Ectopic pregnancy 
n (%) n (%) n (%) 
20 (36) 4 (7) 3 (5) 
14 (19) 4 (5) 4 (5) 
18 (32) 4 (6) 4 (6) 
14 (35) 2 (2-5) 1 (1-5) 


The results in each of the four aetiology groups are compared to the others by contingency table analysis. *P=0-01 


degree of pre-existing tubal damage, surgical 
technique, patients’ age and selection, extent of 
follow-up and methods of pregnancy reporting. 
However, Jacobs et al. (1988) strongly recom- 
mended that each microsurgeon and institution 
must establish their own conception rates in 
order to be able to inform patients who are con- 
sidering microsurgical reconstruction. 


Adhesiolysis 


In this series, after adhesiolysis using microsur- 
gical techniques, 42% of the women conceived 
and the cumulative conception rate was 46% at 
the end of 50 months. The cumulative rate may 
be helpful when advising women about their 
prognosis for a conception before resorting to in 
vitro fertilization and embryo transfer (IVF- 
ET). By using life table analysis pregnancy 
results can be corrected for variability of fol- 
low-up intervals. It gives a better measure of the 
success of the therapy than the observed unad- 
justed pregnancy rate (Cooke et al. 1981), since 
the latter does not take into consideration 
women lost to follow-up early in the study. Some 
series have shown higher success rates after 
adhesiolysis (Bronson & Wallach 1977; Dia- 
mond 1979). It is difficult to compare the differ- 
ent series of adhesiolysis in view of the important 
differences that exist in the extent and nature of 
periadnexal and pelvic adhesions. Adhesiolysis 
is sometimes more difficult than tubal repair 
itself. Division of adhesions between tubes, 
ovaries and bowel or omentum takes much time 
and experience. Great care should be taken to 
avoid damage to the vessels that supply the fim- 
briae. Every effort should be directed to preven- 
ting postoperative adhesions (Diamond 1979). 
The influence of local corticosteroids in reducing 


adhesion formations has been demonstrated by 
Swolin (1967). 


Salpingostomy 


In women who had microsurgical terminal sal- 
pingostomy for distal occlusion, the chances of 
success are a little more promising. The overall 
conception rate in the present series following 
salpingostomy agrees with many other series 
(Gomel & Swolin 1980; Donnez & Casanas- 
Roux 1986a). In this group 34% achieved one or 
more intrauterine pregnancies and 29% had one 
or more live births. Six women (6%) had ectopic 
pregnancies. This series includes six women who 
had previously had salpingostomies performed 
elsewhere by gross conventional methods. Swo- 
lin (1975) achieved a term pregnancy rate of 
27% in 33 patients, and in a series of 89 women 
treated with pure salpingostomy, Gomel & Swo- 
lin (1980) achieved a term pregnancy rate of 
33-7% and ectopic pregnancy rate of 9%. 

Some of the prognostic factors that have been 
shown to be associated with pregnancy outcome 
after salpingostomy include the nature and 
extent of tubovarian adhesions (Boer-Meisel et 
al. 1986; Hulka 1982), tubal damage (Vasquez et 
al. 1982), the rugal pattern of the tubes as seen 
on hysterosalpingography (Young et al. 1970), 
the thickness of the tubal wall and the size of the 
hydrosalpinx (Shirodkar 1966). In the curren 
series, pregnancy outcome was signyfit¢ abet BF QP 
related to the size of the hydrosalpinx (Put ney 
with tubes of normal diameter had a highterp reg- 
nancy rate (54%) compared with th 
moderate (30%) and severe dilatat 
tube (21%). 
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Tubocornual anastomosis 


With the use of microsurgical techniques tubo- 
cornual anastomosis has largely replaced tubo- 
uterine implantation for proximal tubal damage. 
Winston (1980), Gomel (1983), Gillett & Herb- 
ison (1989), and Patton et al. (1987a) reported 
term pregnancy rates ranging from 37% to 60% 
following tubocornual anastomosis for proximal 
tubal blockage. The chance for a term pregnancy 
after tubocornual anastomosis in this series was 
only 22%. 

Some of the prognostic factors for tubocor- 
nual anastomosis seem to be isthmic residual 
length, preservation of the intramural segment 
and excision of all pathological tissue (Winston 
1980; Donnez & Casanas-Roux 1986b). How- 
ever, Winston (1980) has emphasized the 
importance of careful anatomical reconstruction 
with good magnification and accurate placement 
of sutures. Tubocornual anastomosis may be 
technically very difficult and the learning curve is 
longer. 


Combined procedure 


Combined proximal and distal tubal occlusion 
was encountered in six women and no pregnancy 
was reported after combined procedures. Preg- 
nancy rates have been poor in patients with 
multiple sites of occlusion (Patton ez al. 1987b). 
The diagnosis of the combined proximal and dis- 
tal occlusion, with its grim prognosis, may not be 
established until the time of the microsurgical 
procedure. Patients should be advised of these 
possibilities and should consider IVF-ET when- 
ever preoperative assessment raises the suspi- 
cion of combined proximal and distal occlusion 
in the oviduct. 


Endometriosis 


In our series endometriosis of varying degree 
was associated with 17%. Although many inves- 
tigators have reported that expectant manage- 
ment of mild to moderate endometriosis after 
diagnostic laparoscopy is fairly successful, with 
pregnancy rates of approximately 50% (Hull et 
al, 1987, Olive & Haney 1986; or Thomas & 
Cooke 1987), conservative surgery has been 
thought to offer better prospects than medical 
treatment (Hammond et al. 1976). The preg- 
nancy rates remain low in patients with severe 
endometriosis, despite vigorous medical and 
surgical treatment. 


Age 


Although age is generally recognized to have a 
negative effect on fertility potential of women in 
large population studies, due to increased ovula- 
tory disturbances, it did not have nearly as great 
an effect on pregnancy rate in the current series. 
Gomel (1983) pointed out that in all societies 
age-specific fertility decreases appreciably after 
the age of 35 and more notably after 40. An influ- 
ence of age on success rate is likely. Provided 
that a woman 1s capable of making a mature 
informed judgement after full discussion, we 
prefer to permit an individual decision to be 
made by these particular women. Of course the 
imposition of an age limit for microsurgical can- 
didates might also result in better statistics. 


Duration of infertility 


In this series, the duration of infertility had a sig- 
nificant influence (P=0-024) on the outcome of 
reconstructive surgery which is in contrast with 
the findings of Bronson & Wallach (1977). 


Co-existing infertility factors 


In our study, the presence of co-existing infertil- 
ity factors appeared to limit the success of recon- 
structive tubal surgery; 32% of patients in this 
series were found to have associated infertility 
factors. 

There were fewer pregnancies as measured by 
the cumulative conception rate in women with 
associated infertility factors, as compared with 
the group suffering from a tubal factor alone 
(Fig. 2). In each of these, the difference, while 
clinically suggestive, was not statistically signifi- 
cant. Thus, ovulation disorders and subfertility 
of the male partner may influence the overall 
results and careful preoperative assessment and 
counselling are mandatory. 


Microsurgical training and equipment 


The extent to which specialized training, the 
availability of various microsurgical instruments 
including the operating microscope, the appli- 
cation of microsurgical skills and experience, 
may influence the outcome of tubal surgery is 
difficult to quantify. However, many believe that 
these are of considerable importance. The low 
success rate reported by Watson et al. (1990) 
from two non-specialist hospitals supports the 
argument that specialized training, experience 


and equipment in microsurgery has a major 
impact on the outcome of tubal surgery. In this 
study, the results are based on a consecutive 
series of women operated upon by a number of 
different surgeons (a number in training), with 
varying degrees of experience. However, all 
observed the same microsurgical principles and 
employed similar instruments. Thus, the results 
reported in our study represent not what can be 
achieved by a special individual, but by a team of 
gynaecologists practising microsurgery. In this 
respect, the results are realistic, and likely to be 
reproducible in other units practising tubal 
microsurgery. 

In view of the poor results in those who had 
repeat tubal surgery, Taylor & Leader (1984) 
suggested that the first attempt at repair is the 
one most likely to yield success, and the patients 
deserve the services of a trained tubal surgeon in 
the first instance 


Tubal surgery compared with IVF 


The overall delivery rate of 29% in this con- 
secutive series of tubal microsurgery seems more 
encouraging than the 11% recently quoted by 
Watson et al. (1990). Lilford & Watson (1990), 
basing their estimate on an average cost for tubal 
surgery of £1000 and a 5% success rate after sal- 
pingostomy, calculated that the cost for each 
baby born as a result of tubal surgery (salpingos- 
tomy) would be £20 000. However, using their 
financial estimates and our results, i.e., success- 
ful pregnancy rate following salpingostomy of 
28% , the corresponding cost for each baby born 
is only £3500. The same figure is true for all types 
of tubal microsurgery considered together in our 
series. The cost of successful pregnancy per 
tubal microsurgery is significantly lower than the 
average national figure quoted for viable preg- 
nancy achieved by IVF (£11 000, Page 1989). 

It could of course be argued that the figure 
quoted above for [VF is an average, and that in 
selected centres that have achieved outstanding 
success rates for IVF, the cost may be less. How- 
ever, it could also be argued that the success rate 
of tubal microsurgery quoted above is also an 
average, based on a consecutive series of 
women. The results shown in Tables 2—4 suggest 
that they could be improved by as much as 50%, 
if only those with good prognostic factors, such 
as those with no or minimal hydrosalpinges or 
adhesions, or shorter duration of infertility, are 
selected for surgery. The results are likely to be 
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further improved if a personal series of the most 
experienced surgeon, rather than that of the 
whole unit (including a number of surgeons in 
training), is selected for analysis. 

On the other hand, consideration of the van- 
ous factors affecting the outcome of tubal micro- 
surgery allows the identification of those who are 
more likely to have a poor prognosis following 
microsurgery, such as those with multiple blocks 
and large hydrosalpinges. Perhaps it is in this 
category of patients that IVF may be considered 
as an alternative primary treatment. Apart from 
those with simultaneous, proximal and distal 
blocks, the successful pregnancy rate following 
tubal microsurgery in various categories is not 
less than 10%. The cost-effectiveness of tubal 
surgery with a success rate of 10% is still compar- 
able to that of IVF. The live birth rate per treat- 
ment cycle for even large centres in 1988 was 
10-1% (ILA 1990). i 

Thus, there is little doubt from our data that 
tubal microsurgery overall is more cost-effective 
than IVF. For this and other reasons discussed 
by Winston & Margara (1987), tubal microsur- 
gery is likely to continue to play an important 
role in the treatment of infertility due to tubal 
diseases. 
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Microsurgical salpingostomy is not an obsolete 
procedure 


R. M. L. WINSTON, R. A. MARGARA 


Abstract 


Obyecttve—A review of the results of microsurgery for bilateral distal tubal 
blockage. 

Design—A retrospective review 

Settting—Hammersmith Hospital London and local private hospitals. 
Subjects—388 patients with bilateral ampullary occlusion treated between 1971 
and 1988 by microsurgery. 

Interventions—Full investigation for other causes of infertility followed by 
abdominal microsurgical salpingostomy. Repeated meticulous follow-up was 
essential with check laparoscopy one year after surgery. 

Maın outcome measure—Successful pregnancy in relation to tubal damage. 
Results—In 65 women microsurgery followed tubal reocclusion after failed con- 
ventionally performed salpingostomy. 74 women (23%) had one term preg- 
nancy after primary salpingostomy and 12 women (18%) after repeat 
salpingostomy. Over half the women having a term pregnancy subsequently had 
a second infant. The tubal damage was classified in four stages according to the 
degree of mucosal damage and tubal fibrosis, the presence of isthmic disease and 
the quality of tubal and ovarian adhesions. Approximately one quarter of 
patients had stage I disease and amongst these 39% had babies after primary sal- 
pingostomy and 25% after repeat salpingostomy. 

Concluston—Microsurgical salpingostomy is a specialized procedure Proper 
selection of patients, competent microsurgical technique and adequate fol- 
low-up appear crucial to success. In selected patients treatment by salpingos- 
tomy gives better results than multiple cycles of in vitro fertilization. 


ADONIS 0306545691001678 


Increasing use of in vitro fertilization (IVF) for 
women with tubal inflammatory disease had led 
to decreasing focus on the possibilities that tubal 
microsurgery offers patients. Luford & Watson 
(1990) even believe that IVF has now replaced 
microsurgery when the distal portion of the fall- 
opian tube is blocked. Treatment of hydrosal- 
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pinges undoubtedly gives the least good results 
of all common fertility operations but in this 
study we report the results of microsurgery for 
bilateral distal tubal blockage and the results 
indicate that salpingostomy 1s far from being an 
obsolete operation Moreover, salpingostomy is 
the only treatment which offers potential resto- 
ration of natural fertility. 


Subjects and methods 


Between 1971 and 1988 a total of 388 abdominal 
operations for salpingostomy were done by sur- 
geons from Hammersmith Hospital; some of 
these operations were done at local private hos- 
pitals. The age range of the patients was 19-44 
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years (mean 31-5 years); 27 patients were 42 or 
older. All the couples were carefully investi- 
gated before surgery for other causes of infertil- 
ity, semen analysis, luteal phase plasma 
progesterone assays, and a postcoital test were 
performed. A second cause of infertility was not 
regarded as a contraindication to surgical treat- 
ment. Nearly all patients had hysterosalpingo- 
graphy (HSG) before surgery and, before 
surgery was scheduled, laparoscopy was under- 
taken by one of the authors or his senior regis- 
trar. In most patients treated after 1977, several 
laparoscopic photographs were also taken for 
thorough documentation. Because combining 
laparoscopy with immediate open suzgery might 
be clinically detrimental and psychologically 
undesirable (i.e., no prior discussion of prog- 
nosis Or management with the couple), lapa- 
roscopy and microsurgery were separated by a 
minimum of one week 

In this series, only patients who had open sur- 
gery are included; results of laparoscopic sal- 
pingostomy, of which we have some experience, 
will be published separately. Salpingostomy is 
defined in this study as an operation to open the 
terminal portion of a completely closed fallopian 
tube; all those who had salpingolysis or fimbrio- 
plasty where one or both tubes were partially 
patent are excluded. In some patients only one 
tube was operated on, for example after pre- 
vious salpingectomy or where we considered 
that a tube was so badly damaged as to be 
inoperable. Patients with obvious severe cornual 
damage or bipolar blockage were also excluded 
from this study. 


Microsurgery 


Full microsurgical methods were used. In a few 
early procedures, magnifying loupes were used, 
but in 349 patients (90%) a Zeiss operating 
microscope was used at magnifications between 
x 4 to x 25. We switched to the microscope 
because we obtained superior dissection and less 
tissue damage. Terminal salpingostomy was 
undertaken except when tube wall fibrosis was 
sO pronounced as to make this not feasible 
Micro-electrodiathermy was used routinely, 
except in nine procedures where a carbon 
dioxide laser was employed. Our technique has 
already been described (Winston & Margara 
1986) and included precise haemonstasis, 1so- 
tonic irrigation, avoidance of serosal damage, 
peritoneal lavage and the administration of anti- 


biotics, and the use of corticosteroids in many 
patients who also had adhesiolysis. Post- 
operative hydrotubation was not done, except 
early in the series in 34 women. Patients were 
discharged from hospital 4~7 days after surgery, 
except for five cases who had a wound infection 
or dehiscence and one other woman with sus- 
pected pulmonary embolism, who was dis- 
charged fit 10 days postoperatively. 


Follow-up 


Repeated, meticulous follow-up was considered 
essential Some women, usually from overseas, 
could not be followed regularly, but most were 
examined one month after surgery and there- 
after at 3-month intervals until pregnancy 
occurred or until discharge from our clinic or 
admission for IVF. Tests for ovulation and 
semen analysis were repeated during the sixth 
postoperative month. Anovulatory patients 
were given clomiphene and/or gonadotrophins 
for a minimum of 3 months and usually longer. 
In 23 couples severe abnormalities of semen 
quality led to donor insemination being offered; 
we have incomplete information about the 
number of cycles undertaken as these couples 
were generally referred outside Hammersmith. 
Check laparoscopy was offered to all patients, 
except those entering the IVF programme, one 
year after surgery. This was accompanied by 
closed adhesiolysis when indicated and chromo- 
pertubation; HSG was not usually repeated Of 
272 patients having check laparoscopy within 
approximately one year after salpingostomy, 223 
(82%) had at least one tube patent to dye. 

The widespread nature of our referral practice 
means that some women were lost to follow-up 
We have assumed that if a woman was lost to fol- 
low-up or did not answer inquiries, she had not 
had a successful pregnancy. Follow-up infor- 
mation was available on all but 47 women (12%) 
one year after surgery and in 58 follow-up has 
been maintained for over 10 years The longest 
interval to successful pregnancy was 7 years. All 
patients operated but lost to follow-up are 
included in our results and reported as failures. 
This may introduce a slight bias in reporting and 
it is possible that there have actually been more 
livebirths than reported. 


Results 


In 323 patients salpingostomy was a primary pro- 
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Table 1. Distribution of women with pregnancies after tubal surgery“ 


Numbers of women having a pregnancy 


At least 

one term 
Patient group n pregnancy 
Primary salpingostomy 323 74 (23%) 
Repeat salpingostomy 65 12 (18%) 
Total 388 86 (22%) 


More than 
one term Intrauterine Ectopic 
pregnancy pregnancy pregnancy 
39 106 (33%) 32 (10%) 
7 16 (25%) 6 (9%) 
46 122 (31%) 38 (10%) 


“Some women having a miscarriage or ectopic pregnancy also achieved a term pregnancy. 


cedure, although some of them had already had 
a laparotomy associated with their infertility. In 
the remaining 65 women, the salpingostomy was 
a repeat procedure after previous salpingostomy 
by other surgeons working without a microscope 
had resulted in tubal reocclusion. 

Overall, 86 women had at least one infant 
(Table 1); there were two sets of twins, one set 
identical. Over half the women having one live- 
birth subsequently had a second infant and 19 
had three or more births. One patient, following 
repeat salpingostomy on her sole tube (removal 
of the other having resulted from an ectopic), 
had five separate term pregnancies. 


Table 2. Staging of tubal disease ın hydrosalpinges 





Stage I Thin-walled hydrosalpinx with little or no 
fibrosis 
Mucosa thrown into foids with no flattened 
areas 
Adhesions (if present) flimsy and limited to 
the ampulla and ovary only. 


Ovary present and mainly free. 
Stage O Thick-walled hydrosalpinx with good 
mucosa. 


Mucosa flattened with attenuated or few 
folds but thin-walled tube. 

Mucosal folds markedly adherent in lumen 
Fibrous thick adhesions involving tube 
and/or ovary 


Stage IN Combination of thick walled hydrosalpinx 
with marked mucosal damage or thick 
fibrous adhesions. 

Clean hydrosaipinx with thin wall but with 
nodularity of patent isthmus 

Ovary incarcerated against pelvic side wall or 
absent on that side. 

Stage IV Tubo-ovarian mass or fibrous, adherent 
hydrosalpinx with incarcerated ovary and/or 
isthmic damage. 





Assessment of tubal pathology 


In 1979 it became clear to the authors that a fac- 
tor in the outcome of tubal surgery was the 
degree of tubal damage and the stage of disease. 
We are indebted to Dr Margit Boer-Meisl of 
Amsterdam who drew our attention to her own 
method of classification of tubal damage, which 
we have modified (Table 2). In a retrospective 
analysis, when adequate operative records were 
available and/or good quality laparoscopic 
photographs and HSG pictures, we scored the 
degree of tubal pathology into four categories 
(Table 3). This was possible with reasonable 
accuracy in 230 of those who had a first sal- 
pingostomy and in 61 of those who had a repeat 
salpingostomy. 

Histology from one or both tubes was avail- 
able for 74 of the women and most showed non- 
specific inflammatory changes or chronic follic- 
ular salpingitis. There were five examples of 
histologically confirmed tuberculosis; remark- 
ably two of these women gave birth after micro- 
surgery. Tubal epithelial microbiopsies (Brosens 
& Vasquez 1976) were taken from 48 women and 
mucosal ciliated cell counts were made within a 
few weeks of salpingostomy before the clinical 
outcome was known. Ciliated cells were counted 
using scanning electron micrographs and semi- 
thin sections by methods described previously 
(Vasquez et al. 1982). These patients were then 
followed prospectively and the outcome related 
to ciliated cell counts (Fig. 1). 


Discussion 


In their recent commentary in this journal, Lil- 
ford & Watson (1990) state that salpingostomy is 
obsolete. The present substantial series does not 
support this contention. Salpingostomy carries 
very poor results with badly damaged tubes and 
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Table 3. Pregnancy outcome related to stage of disease in the better or only tube 





Patient group n 
Primary salpingostomy (1 = 230) 
Stage I 56 
Stage II 99 
Stage IH 58 
Stage IV 17 
Repeat salpingostomy (n = 61) 
Stage I 44 
Stage I 10 
Stage IH 6 
Stage IV 1 


only 6 of 82 patients (7-3%,) had a successful out- 
come where the stage of disease was worse than 
stage II. However, 57 of 209 patients with lesser 
disease (27%, Table 3) had at least one live 
birth. These figures underline the importance of 
proper preoperative management and it is 
strange that surgeons undertaking -his special- 
ized branch of surgery do not recognize that the 
degree of pathology is a critical factor in results. 
Gynaecological oncologists have acknowledged 
this principle for years, and Wertheim hysterec- 
tomy is not to be abandoned simply Decause ıt ts 
inappropriate for stages III or IV carcinoma of 
the cervix. 

Preoperative assessment requires expertise, 
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Fig. 1. The percentage of ciliated surface area from 
tubal microbiopsies taken at 48 primary operations. 
More patients with successful pregnancy had good 
ciliated epithelium. Term pregnancy’ median ciliated 
surface 59 2% (SD 7-4), failed pregnancy: median 
ciliated surface 49% (SD 7-4); not pregnant: median 
ciliated surface 39% (SD 11-8). These differences were 
not statistically significant. 
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22 (39%) 
20 (20%) 
5 (9%) 
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11 (25%) 
4 (40%) 
(0%) 
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both in detailed laparoscopy and in the accurate 
reading of clearly taken salpıngograms. 
Although it is difficult to assess mucosal pathol- 
ogy beforz the tube is examined at surgery, tubal 
fibrosis or concomitant cornual damage can be 
pinpointed with accuracy on a good radiograph 
and the quality of adhesions and the state of the 
ovarian surface are capable of precise laparo- 
scopic ass2ssment. Regrettably, HSG has largely 
been relegated by most clinicians and few sur- 
geons performing laparoscopy record precise 
information about tubal and ovarian pathology; 
regular documentation by photography—a 
cheap, efective record—is almost unknown in 
Britain. 

A disappointing feature is that most patients 
with hydrosalpinges have relatively badly dam- 
aged tubes. Only 56 out of 230 women under- 
going primary salpingostomy had damage 
classified as stage I; this proportion (24%) is 
probably representative of hydrosalpimges in 


40 
30 
20 


10 





Patients conceiving (%) 


0 6 12 


18 24 30 36 42 48 
Months after surgery 


Fig. 2. Cumulative conception expressed as 
percentage of patients conceiving at 3-month 
intervals. There was a slight increase in conception 
rate immediately after completion of one year’s follow 
up which is not statistically significant. —@—, Primary 
salpingostomy; —O— Repeat salpingostomy 


general as we offered tubal surgery to most 
patients who had not had a previous salpingos- 
tomy. We were much more selective in offering 
surgery if this had already failed and the 65 
women who had repeated salpingostomy were 
carefully picked. Only 100 of all patients had 
disease which could be classified as stage I, but 
33 of these had term pregnancies. In such 
women, particularly those that, are relatively 
young, tubal microsurgery should be the treat- 
ment of choice. Opting for surgery does not pre- 
clude subsequent IVF and, in our practice, we 
increasingly offer both treatments in tandem. 

Of the 106 women in the primary salpingos- 
tomy group who had at least one intrauterine 
pregnancy, 55 occurred within one year of the 
procedure, of the 16 intrauterine conceptions in 
the repeat salpingostomy group, six occurred 
within one year of the procedure. 

Conception seldom happened immediately 
after surgery (Fig. 2). Conception was more 
rapid in those patients with stage I disease in 
both groups. Conception rate improved slightly 
after one year. This effect has been attributed 
(Gomel 1978) to epithelial regeneration, though 
there are no hard data. Another possible 
explanation for this effect is that check lapa- 
roscopy was usually performed one year after 
microsurgery and a number of pregnancies hap- 
pened within two to three months of laparos- 
copy—perhaps the result of washing through the 
tubes by hydrotubation at the time of laparo- 
scopic examination. The delayed return to fertil- 
ity is a definite disadvantage when compared to 
IVF but the reassurance that a woman feels at 
being able to conceive naturally after completed 
treatment was a major benefit to many patients. 
Moreover, more than half the patients who gave 
birth had more than one child without extra risk 
of multiple pregnancy. 

It is our impression that open salpingostomy 
may be better than that done laparoscopically. 
Open microsurgery gives better anatomical 
results; at check laparoscopy one year after sur- 
gery, complete bilateral reocclusion was 
observed in only 12% of women after 181 micro- 
surgical procedures compared with 37% after 37 
laparoscopic operations (14 cases). Tubes with 
more pronounced damage were more likely to 
reocclude and, in general, most of our laparo- 
scopic salpingostomies have been done when 
there was minimal damage only. 

Repeat salpingostomy is a procedure which 
has been mostly abandoned by surgeons. Our 
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report includes the biggest published series of 
repeat salpingostomies and it demonstrates that 
even repeat salpingostomy is helpful ın certain 


-patients with limited damage. All the repeat 


operations were after failed ‘gross’ surgery. 
These results suggest that the degree of tubal 
pathology and the use of microsurgical tech- 
nique influence success. 

Tubal surgery, including salpingostomy, 
should not be halted in favour of IVF. The 
results of salpingostomy in our hands and in the 
hands of surgeons trained by us do not support 
this view. The term pregnancy rate overall was 
better than that achieved by nearly all IVF pro- 
grammes, and in patients with stage I disease 
was better than four times the national average 
for a single IVF treatment cycle (9-1%, ILA 
report 1990). It is ludicrous to suggest that 
repeated cycles of [VF compare favourably with 
microsurgery in this latter group of women. The 
cost of four cycles of IVF will be a minimum of 
£4000 and even more treatments would be 
required for couples to have a completed family. 
Moreover, IVF programmes cannot cope with 
the demand. The ILA report that only some 
7000 women received one or two treatments last 
year; most National Health Service programmes 
have very long IVF waiting lists. It is unrealistic 
to suppose that IVF can currently meet the need 
of most women with the common problem of 
tubal blockage. 

The authors confess to being unrepentant 
tubal surgeons. The results we report are not 1so- 
lated; other practitioners of microsurgery, all 
overseas, have published comparable results in 
smaller series (Swolin 1975; Gomel 1978; Salat- 
Baroux et al. 1979; DeCherney & Kase 1981, 
Larsson 1982; Wallach et al. 1983; Lauritsen et 
al. 1983; Sadoul et al. 1984; Donnez & Casanas- 
Roux 1986; Kitchin et al. 1986). We jointly run 
one of the largest and more successful of the [VF 
programmes ın Britain but are convinced that, 
with experienced selection of cases, tubal micro- 
surgery is an effective and important treatment. 
Salpingostomy still has a place, particularly in 
young women and those with limited tubal dam- 
age. It remains the treatment of choice for some, 
but must be done using good microsurgical tech- 
nique and with regular follow up. It is not accept- 
able to offer these unfortunate women crude 
surgery which has little or no chance of success 
and which simply delays effective management. 
Microsurgical salpingostomy is a specialized 
procedure and it would be preferable to ensure 
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better training in the selection and management 
of these patients rather than to turn to the expen- 
sive and often inappropriate option of IVF. 
Regrettably, the sub-specialty training pro- 
grammes of the Royal College of Obstetricians 
and Gynaecologists have paid insufficient atten- 
tion to the value of microsurgery in the United 
Kingdom and this deficiency needs urgent 
redress. 
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Is GIFT (gamete intrafallopian transfer) the best 
treatment for unexplained infertility? 


A. P. MURDOCH, M. HARRIS, M.MAHROO, M. WILLIAMS, 
W. DUNLOP 


Abstract 


Obyective—To compare the cumulative pregnancy rates after gamete intra- 
fallopian transfer (GIFT) with the cumulative spontaneous pregnancy rates in 
couples with unexplained infertility. 

Design—-A contemporaneous study in a single group of patients. 
Setting-—Northern Regional Fertility Centre. 

Subjects—-76 couples with unexplained infertility of more than 3 years duration 
Interventions—Successful pregnancies were recorded during at least 3 months 
before GIFT and up to 21 months after a maxumum of three cycles of GIFT 
treatment 

Main outcome measures—Pregnancy resulting in a live birth. 
Results——-Average monthly fecundability without treatment was 0-021 and after 
GIFT was 0-14 (P<0-001). This was reflected as a cumulative pregnancy rate of 
52% after three cycles of GIFT and 30% after 24 months without treatment. 
Conclusions—The chance of having a baby after one cycle of GIFT is signifi- 
cantly preater than the chance in a spontaneous cycle. However, considering the 
cumulative pregnancy rates, we suggest that if GIFT ıs to be a realistic treatment 
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option, it should be offered for more than one cycle. 


Gamete intrafallopian transfer (GIFT) (Asch et 
al, 1985) is increasingly recommended as the 
treatment of choice for unexplained infertility. 
In 1987, 2288 couples were treated and 50 
centres in the UK offered GIFT (Fourth Report 
of the Voluntary Licensing Authority 1989). 
Recent trends would suggest that these numbers 
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will continue to increase. The overall pregnancy 
rate per cycle ıs 19% ın the UK (Fourth Report 
of the Voluntary Licensing Authonty 1989). 

Couples with unexplained infertility still have 
a chance of spontaneous conception (Collins & 
Rowe 1989, Templeton & Penney 1982; Lenton 
et al. 1977) No study has yet been reported 
which demonstrates that the success rate for 
GIFT is greater than the spontaneous pregnancy 
rate within the same group of patients. 

We therefore present a study of contempo- 
raneous spontaneous pregnancy rates with preg- 
nancy rates following GIFT in couples with 
unexplained infertility. The number of cycles of 
GIFT offered was limited by financial consider- 
ations. Spontaneous conception was monitored 
for up to 2 years because this enabled reliable 
estimation of the monthly fecundablity. In 
younger women, the natural decline in fertility 
with female age would not have a significant 
effect over this time period. 
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Subjects and methods 


The study included 76 couples recrusted from the 
Northern Regional Fertility Centre. All had 
unexplained infertility of between 3 and 14 years 
duration (median 5 years). The women’s ages 
were between 25 and 35 years (med:an 30 years) 
and all had regular ovarian cycles o2 between 25 
and 35 days. Ovulation was assumed to have 
occurred if progesterone concentrations in the 
luteal phase were greater than 20 nmol/l in three 
cycles during the preceding year. They were 
euthyroid (TSH between 1 and 6 mU/) and nor- 
moprolactinaemic (<450 mU/1). Laparoscopy in 
all women had shown a normal uterus with 
mobile, patent fallopian tubes and mobile 
ovaries. Semen analysis in all husbands had been 
reported as normal by WHO standards (WHO 
1987) on one occasion ın the preceding year. The 
post coital test was normal as determined by the 
presence of more than five motile sperm per high 
power field (x400) in the presence of pre- 
ovulatory cervical mucus. For at least 3 months 
before treatment, the women recorded basal 
body temperature but no treatmeat was given 
and spontaneous pregnancy rates were 
recorded. The first 20 couples were offered three 
cycles of GIFT to enable calculation of the 
cumulative pregnancy rates and the remainder 
were Offered two cycles. After GIFT, couples 
were monitored for up to 21 months. 

The study was approved by Newcastle District 
Health Authority Ethics Committee. 


GIFT procedure 


On day 1 of the treatment cycle, ethinyl oestra- 
diol, 35 ug, plus levonorgestrel, 1£0 pg, (Eugy- 
non 30) tablets were prescribed for 10 days to 
induce withdrawal bleeding. On Day 14, the 
women were given human menopausal gona- 
dotrophin (Pergonal) 150 IU FSE and 150 IU 
LH, daily mtramuscularly and buserelin snuff, 
200 ug four tumes daily intranasally. Progress was 
monitored by transvaginal ultrasound scans and 
serum oestradiol estimations. On Day 21, if two 
or more follicles of >16mm mean diameter 
were seen and the oestradiol concentration was 
>600 pmol/l per follicle, 5000 units of hCG were 
given intramuscularly. GIFT was performed 
between 34 and 36h later. 

Oocytes were retrieved laparoscopically. 
They were identified from aspirates of the fol- 
licular fluid and were kept in foll:cular fluid at 
37°C until replacement. If the occyte was not 


obtamed in the intial aspirate, follicles were 
flushed with Ham’s F10 medium up to four 
times. Between two and four oocytes were trans- 
ferred to the fallopian tube with, if possible, 
about 100 000 motile sperm. After 36 treatment 
cycles, the maximum number of oocytes trans- 
ferred was reduced to three For the transfer, a 
Rocket GIFT catheter was loaded with 5 ul of 
Ham’s F10 medium, 5 pl of air, and about 40 ul 
of medium containing oocytes and sperm. The 
contents of the catheter were then placed in one 
fallopian tube. 

On the second and fourth days after treatment 
2000 units of hCG were given to support the 
luteal phase. 


Sperm preparation 


, Semen was produced by masturbation on the 


morning of the GIFT procedure. Semen vol- 
ume, sperm count and motility were measured 
after liquefaction at 32°C. After centrifugation, 
motile sperm were extracted from the semen by 
overlaying Ham’s F10 medium on to the sperm 
pellet. This was left for 30 min at 32°C after 
which the medium, then containing motile 
sperm, was carefully aspirated. Sperm count and 
motility were measured. The concentration was 
adjusted if possible to ensure insemination of 
approximately 100 000 motile sperm. 

Pregnancy was diagnosed if the BhCG concen- 
tration was >25 units/l on day 12 after GIFT and 
was Classified as either biochemical (no gesta- 
tional sac on ultrasound scan 4 weeks after 
GIFT), blighted ovum (gestational sac seen but 
no fetal heartbeat) or clinical (fetal heartbeat 
seen). 


Statistics 

Life table analysis was performed on the data 
(Cramer etal 1979). The starting point for study 
of spontaneous conception was the time of 
recruitment to the trial and for the GIFT study 
was the start of GIFT treatment. The end point 
in both cases was conception resulting in a live 
birth Live birth rate was chosen as the end point 
because it was not possible to record all bio- 
chemical pregnancies after spontaneous concep- 
tion. Furthermore a live birth is the desired end 
point by the patients. 
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Table 1. Life table analysis of spontaneous conceptions resulting in live births 








Monthly Cumulative 
4 No. of No. of pregnancy proportion 
Months couples pregnancies rates (%) pregnant 5%-95% CI 
0-3 76 5 22 0-06 0-02-0-14 
3-6 46 2 1-4 0-10 0-04-0-19 
6-9 43 4 3-1 0-18 0-06-0-34 
9-12 37 0 0 0-18 0:06-0:34 
12-15 36 1 0-9 0-21 0-06-0-39 
15~18 30 1 1-1 0-23 0-06-0-46 
18-21 18 0 0 0-23 0-06-0-46 
21-24 ' 12 1 2-8 0-30 0-06-0-48 
Total 298" 14 


* Total number of cycles = 298 x 3 = 894, 


Results 
Spontaneous pregnancy rates 


Before GIFT treatment, 12 pregnancies 
occurred in the 76 couples in the course of 366 
cycles. Follow-up after GIFT revealed five 
further spontaneous clinical pregnancies from 
528 cycles. Three of these 17 pregnancies 
resulted in a first trimester miscarriage and the 
other 14 were singleton and have ended 
successfully. l 

The data for each couple before and after 
GIFT treatment were added sequentially. Life- 
table analysis of these cumulative data is shown 
in Table 1. The average monthly fecundability 
(pregnancies resulting ın live birth) was 0-021. 
The fecundability before GIFT was 0-03 and 
after GIFT it was 0-01 (difference P<0-04). 

Six couples decided after 3 months monitoring 
not to proceed to GIFT treatment for social 
reasons. They were excluded from the study 
after the initial monitoring. 


GIFT pregnancy rates 


There were 126 planned cycles of GIFT treat- 
ment for 53 couples. Only one operating session 


per week was available and, consequently, 18 
(16%) cycles were abandoned because of inade- 
quate follicle growth by the required day. In nine 
cycles the couples decided not to proceed after 
their first GIFT attempt. Consequently 99 GIFT 
procedures were performed. Two of the 53 
couples failed to reach oocyte retrieval because 
of persistent poor follicular growth. Thus 51 
couples had at least one completed cycle of 
GIFT treatment. 

Fourteen pregnancies resulted in a live birth. 
Life table analysis of the results are shown in 
Table 2. The average monthly fecundability was 
0-14. There were ten singleton, three twin and 
one quadruplet pregnancies. In addition, there 
were 11 other pregnancies, of which one was 
ectopic, seven were biochemical and three 
resulted in a blighted ovum. 

Cumulative pregnancy rates for GIFT and 
spontaneous conception are illustrated in Fig. 1. 

Of the 10 couples who had an unsuccessful 
pregnancy after the first GIFT treatment, six 
conceived at the second attempt. On the other 
hand, of the 31 couples who failed to conceive at 
the first attempt, only three conceived at the 
second attempt. 

Those couples for whom GIFT was successful 


Table 2. Life table analysis of outcome of GIFT treatment (pregnancies resulting ın live birth) 


- No. of No. of 
Months couples pregnancies 
1 51 2 
2 _, 41 10 
3 7 2 


Total . ' 99 14 


Monthly Cumulative 
pregnancy proportion 
rates (%) pregnant 5%-95% CI 
3-9 0-04 0-00-0-09 
24-4 0-35 0-20-0-46 
28-6 0 52 0-20-0-90 
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Fig. 1. Cumulative pregnancy rates resulting in live 
births following completed GIFT treatment cycles and 
cycles without treatment. Data from Tables 1 and 2 


could not have been predicted from factors influ- 
encing the selection of couples fcr treatment, 
such as the woman’s age, the duration of infertil- 
ity and the semen criteria. Similarly, the 
numbers of follicles grown and of socytes aspi- 
rated and transferred would not heve predicted 
the outcome. 


Discussion 


The principal findings ın this study are that the 
probability of having a baby following a single 
cycle of GIFT treatment is significantly higher 
than the probability in a spontaneous cycle 
despite the bias ın favour of spon-aneous con- 
ception in the study design. However, the cumu- 
lative conception rates suggest that uf GIFT is to 
be a realistic treatment option, more than one 
cycle should be offered. 

The spontaneous cumulative pregnancy rate 
in couples with unexplained infertility has been 
studied before and the rates are similar to those 
reported here, Collins & Rowe (1989) found a 
cumulative pregnancy rate (including unsuccess- 
ful pregnancies) of 27% at 2 years in couples 
infertile for 3 years or more. Lenton et al. (1977) 
also included unsuccessful pregnancies and 
reported that 43% had conceived at 9 years. Ina 
more favourable group of couples, Templeton & 
Penney (1982) found the cumulative proportion 
with successful outcomes at 5 and 10 years was 
53% and 79% (couples with secondary infertility 
of more than 2 years duration). Clearly, given 
enough time, the spontaneous cumulative preg- 


nancy rate would be similar to three attempts of 
GIFT as reported here but since many women 
are over 30 years of age at the time of presen- 
tation, ‘no treatment’ would be unacceptable 
advice. 

It could be argued that GIFT is successful ın 
those couples who are most likely to conceive 
spontaneously. Our results offer some support 
for this theory since the spontaneous fecundabil- 
ity after GIFT was marginally lower than that 
before GIFT. However, the theory is not sup- 
ported by the observation that GIFT success was 
not related to duration of infertility. 

The pregnancy rates for GIFT in this study 
were low for the initial cycles although most of 
the unsuccessful conceptions occurred then. 
This is probably the result of our relative inex- 
perience at the start of the study rather than a 
significant feature of the GIFT procedure. This 
can be seen in the success rates of the first 44 pro- 
cedures (2 continuing pregnancies) compared 
with the final 55 procedures (12 continuing 
pregnancies). 

Female age is the main prognostic factor for 
pregnancy in unexplained infertility (Collins & 
Rowe 1989) and is also important in GIFT suc- 
cess (Craft et al. 1988). Since no woman over the 
age of 35 was treated in this study, it is not sur- 
prising that no relation with age could be 
demonstrated. 

We have assumed in the analysis that the 
fecundability is constant for all couples. The 
diagnosis of unexplained infertility is one of 
exclusion and it is therefore probable that sub- 
groups exist with specific disorders and different 
prognoses for conception. Our results for the 
outcome of two GIFT cycles in the same women, 
although based on small numbers, suggest that 
there may be a subgroup of couples who have a 
higher chance of conceiving following GIFT. 
None of the factors we have measured has 
enabled us to identify these couples retrospec- 
tively. This is an important area for future 
investigation. 
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Placental bed spiral arteries in the hypertensive 
disorders of pregnancy 


ROBERT PISNENBORG, JOHN ANTHONY, 
DENNIS A. DAVEY, ALEXANDRA REES, ANDREW TILTMAN, 
LISBETH VERCRUYSSE, ANDRE VAN ASSCHE 


Abstract 


Objyective—The investigation of the histology of the placental bed spiral arteries 
in normal pregnancy and in pregnancies complicated by hypertension, with or 
without proteinura. 

Design—An observational study, based on women having caesarean sections for 
clinical reasons. 

Subjects—17 normal pregnant women, 43 with gestational hypertension, of 
whom 39 had proteinuria, 17 with chronic hypertension, of whom 6 had pro- 
teinuria, and 5 with unclassified hypertension. 

Interventions—Placental bed biopsies obtained during caesarean section 

Main outcome measures—Histological appearance of sections stained with hae- 
matoxylin and eosin PAS and Lendrum’s MSB. 

Results—Biopsies containing spiral arteries were obtained from 6 normotensive 
and 44 hypertensive women. Trophoblastic invasion was present in 5 of the 6 
normotensive biopsies but absent in the majority of those with hypertension. 
Subintimal proliferation was seen in all the normotensive biopsies but in only 8 
of 28 from those with gestational hypertension and proteinuria. Other features 
seen predominantly or only in the hypertensive biopsies, in order of frequency, 
were medial hyperplasia, fibrin deposits, acute atherosis, endothelial vacu- 
olation and thrombosis. 

Concluston—Absence of physiological changes may not be peculiar to pre- 
eclampsia but may be associated or even a result of various forms of hyper- 
tension in pregnancy. Spiral arteries show a spectrum of changes in hypertensive 
pregnancies that do not appear to bear a clear-cut relation to the clinical signs. 
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Hypertensive disorders are a major complica- 
tion of pregnancy and lesions of the spiral arter- 
ies play a key role in the pathophysiology of 
these disorders but the precise relaticn between 
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the histopathological changes in the placental 
bed and the different hypertensive disorders 
remains to be established. Until recently there 
was no agreed classification of the hypertensive 
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disorders of pregnancy mainly due to the lack of 
knowledge of the nature of the underlying 
disease. Davey & MacGillivray (1988) intro- 
duced a new classification which groups patients 
with hypertension and/or proteinuria in preg- 
nancy in clearly defined clinical categories. In 
this study we have attempted to relate the 
changes ın the spiral arteries to the clinical con- 
dition of the patients. 

The conversion of spiral arteries into utero- 
placental arteries depends upon two waves of 
endovascular invasion by trophoblast in the first 
two trimesters of pregnancy. At term the tropho- 
blastic cells are characteristically buried in the 
vessel walls and wrapped in fibrinoid material 
(Brosens et al. 1967; De Wolf et al. 1980; Pij- 
nenborg et al. 1983). These changes are an essen- 
tial part of placentation and the establishment of 
an adequate choriodecidual blood flow in 
normal pregnancy. In pre-eclampsia the second 
wave of trophoblastic invasion into the myomet- 
rial segments of the spiral arteries is believed to 
be inhibited and the normal physiological 
changes are absent (Brosens et al. 1972). The 
failure of the trophoblast invasion in the spiral 
arteries and the absence of the physiological 
changes has been regarded as responsible for the 
pathological changes in the placenta (Fox 1978) 
and the reduced uteroplacental blood flow in 
‘pre-eclampsia’ (Browne & Veall 1953; McPar- 
land & Pearce 1988). However, a similar 
absence of physiological changes has been 
described in the spiral arteries of women with 
fetuses that were small for gestational age, both 
with and without ‘pre-eclampsia’ (Sheppard & 
Bonnar 1976; 1981; Brosens et al. 1977; Khong et 
al. 1986). 

In the other hypertensive disorders of preg- 
nancy the changes in the spiral arteries have 
been less well studied, although there have been 
reports of a small number of different hyperten- 
sive patients (Robertson et al. 1975; Brosens 
1977; Sheppard & Bonnar 1981; Hustin et al. 
1983; Khong et al. 1986; Frusca et al. 1989). 
Investigators have, however, used different ter- 
minology and classifications and have not 
adequately defined the clinical condition of the 
different patients from whom placental bed bio- 
psies were obtained. The publication of the clini- 
cal classification developed by Davey & 
MacGillivray (1988) has presented a fresh 
opportunity to assess the placental bed changes 
and to relate to the clinical condition of the 
patient. 
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Subjects and methods 


The study population consisted of women 
attending the Groote Schuur Hospital, Cape 
Town for antenatal and intrapartum care who 
were delivered by elective caesarean section. 
The women were recruited after informed con- 
sent was obtained. Two groups were studied (a) 
patients with non-proteinuric and proteinuric 
hypertension and (b) normotensive patients who 
acted as controls. Patients with underlying dis- 
orders were excluded. No attempt was made to 
match the patients in the hypertensive and con- 
trol groups. Each of the patients was classified 
according to the criteria of Davey & MacGilliv- 
ray (1988). Urinary protein estimations, platelet 
counts and renal function tests were performed 
on all the hypertensive patients. 


Placental bed biopsy technique 


A standardized technique for placental bed 
biopsies was used by all the surgeons. Immedi- 
ately after the birth of the fetus the centre of the 
placenta was identified by inserting a hand into 
the uterus and palpating the placental site. The 
uterus was then delivered into the wound and, 
with the hand as a guide, a 22 gauge needle was 
inserted from the serosal surface through the 
uterus into the centre of the placental bed. The 
protruding end of the needle was identified and 
the accessibility of the placental bed assessed by 
the surgeon. In patients with an accessible pla- 
cental bed, a second 22 gauge needle was inser- 
ted from the decidual surface into the uterus 
alongside the first marking needle which was 
then removed. Using a sharp scalpel a cone of 
decidual and myometrial tissues was excised 
around the second needle approximately 1-2 cm 
diameter and 1 cm deep. If necessary a pair of 
scissors was used to undercut the base of the 
cone and the freed specimen was placed 1n buf- 
fered formalin. The needle was left in the biopsy 
specimen to facilitate onentation and handling 
by the pathologist. The placental bed biopsy site 
was inspected for bleeding and if necessary a 
figure of eight suture inserted to secure 
haemostasis. 


Histological techniques and assessment 


After initial fixation the specimens were cut into 
thin slices of about 1 mm thickness in a direction 
perpendicular to the placental floor. After 
further fixation and embedding in paraffin wax, 
step-serial sectioning and staining of the speci- 
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mens (haematoxylin and eosin, PAS, and Lend- 
rum’s MSB) was performed using standard 


Table 1. Clinical classification of ‘Aypertensive 
disorders of pregnancy 


A Gestational hypertension and/or proteinuna 
Hypertension and/or protemuna developing 
during pregnancy, labour, or the puerperium in a 
previously normotensive nonproteinuric woman 
subdivided into 
1. Gestational hypertension (without 
proteinuria) 

a. Developing antepartum 
b. Developing intrapartum 
c. Developing postpartum 
2. Gestational proteimura (without hypertension) 
a Developing antepartum 
b. Developing intrapartum 
c. Developing postpartum 
3. Gestational proteinuric hypertension (pre- 
eclampsia) 
a. Developing antepartum 
b. Developing intrapartum 
c. Developing postpartum 


B. Chronic hypertension and chronic renal disease 
Hypertension and/or proteinuria ın pregnancy in 
a woman with chronic hypertension or chronic 
renal disease diagnosed before, during, or after 
pregnancy subdivided into 
1. Chronic hypertension (without proteinuria) 

2. Chronic renal disease (proteinuria with or 
without hypertension) 

3. Chronic hypertension with superimposed pre- 
eclampsia (proteinuria developing during 
pregnancy in known chronic hypertension) 


C. Unclassified hypertension and/or proteinuria 
Hypertension and/or proteinuria found either 
(a) At first examination after 20 weeks (140 
days) in a woman without known chronic 
hypertension or chronic renal disease or 
(b) during pregnancy, labour, or the 
puerpenum where information 1s 
insufficient to permit classification and 
subdivided into 
1. Unclassified hypertension (without 
proteinuria) 
2. Unclassified proteinuria (without 
hypertension) 
3. Unclassified proteinuric hypertension 


hee 


D Eclampsia 
The occurrence of generalized convulsions 
during pregnancy, during labour, or within 7 days 
of delivery and not caused by epilepsy or other 
convulsive disorders. 


histological techniques. Biopsies of the placental 
bed were considered adequate when interstitial 
trophoblastic giant cells and at least one spiral 
artery were present. Biopsies from the marginal 
areas of the placental bed, as indicated by accu- 
mulated glands in the decidua, were regarded as 
unrepresentative and inadequate, even if 
trophoblastic giant cells were present. Attention 
was concentrated on the myometrial portion of 
the placental bed as the most important changes 
occur at this site and decidual tissue was often 
limited. 


Results 
General observations 


The clinical classification, demographic charac- 
teristics and perinatal outcome of the patients 
are set out in Tables 1, 2 and 3. Biopsies were 
obtained from 65 hypertensive patients of which 
44 (68%) were adequate and 17 from normoten- 
sive patients of which 6 (35%) were adequate 
(Table 4). The number of spiral arteries found 
was 1 in 20, 2 in 22 and 3 in 8 biopsies. The occur- 
rence and degree of the trophoblastic invasion 
and of the physiological changes of the spiral 
arteries was carefully assessed The presence of 
perivascular trophoblastic cells (interstitial 
trophoblastic giant cells in the direct vicinity of 
the arteries) was also recorded. 

The occurrence and degree of the physiolog- 
ical changes was confirmed using PAS and Lend- 
rum’s MSB staining to reveal fibrinoid material 
more clearly (Fig. 1). Physiological changes may 
be present in the whole circumference or may be 
restricted to one sector of a vessel. Sometimes 
only a few isolated trophoblastic cells can be 
seen (Fig. 2). Vessels where physiological 
changes were restricted to less than 50% of the 
circumference were referred to as arteries with 
partial physiological changes. Cushions of 
fibrous tissue were often found in the intima and, 
notably, in arteries with only partial physiolog- 
ical changes, the cushions were invariably found 
in the intima overlying the fibrinoid material and 
the trophoblastic cells buried in the vessel wall. 

In the absence of trophoblast and physiolog- 
ical changes any aberrations from normal hist- 
ology were carefully noted. One such feature 
was the occurrence of endothelial vacuolation in 
a number of biopsies. Furthermore, apart from 
intimal thickening, the media often showed dis- 
Organization and sometimes a marked hyper- 


Table 2, Demographic data 











Classification 
N GH GPH CH CH+GPH UH UPH 

Number of patients 17 4 11 6 1 4 
Age years 

Mode 28 33 34 29 35 28 

(Range) (19-36) (22-39) (16-45) (28-37) (26-35) (21-35) 
Parity 

Mode 2 3 1 2 3 2 

(Range) (0-7) (1-4) (0-10) (0-5) (1-3) (0-5) 





Key: N = normotensive, GH = gestational hypertension, GPH = gestational proteinuric hypertension, CH = 
chronic hypertension, CH+GPH = chronic hypertension with superimposed gestational proteimuric hyper- 
tension, UH = unclassified hypertension, UPH = unclassified proteinuric hypertension. 


plasia, leading to a narrowing or even a virtual 
obliteration of the arterial lumen (Fig. 3). 

Two other vasculopathies of the spiral arteries 
were encountered, namely, acute atherosis and 
arterial thrombosis. Acute atherosis, which is 
characterized by fibrinoid necrosis and infiltra- 
tion of the media with foam cells and leucocytes 
(Robertson et al 1967), only occurred in arteries 
in which trophoblastic invasion and physiolog- 
ical changes were absent (Fig. 4). Acute athe- 
rosis was, however, sometimes associated with 


subintimal and medial hyperplasia. Arterial 
thrombosis was only found ın two biopsies. 


Histological characterization of the spiral 
arteries 

The characteristic histological features of the 
myometrial segments of the spiral arteries in the 
different clinical categories are summarised in 
Tables 4, 5 and 6. The number of biopsies in each 
category that show either partial or complete 


Table 3. Clinical data at delivery and perinatal outcome 


Classification 
N GH GPH CH CH+GPH UH UPH 
Number of patients 17 4 39 11 6 1 4 
Diastolic blood pressure 75-0 102-5 103-0 92-7 105-0 110 97-5 
(mmHg) (6-4) (17 1) (11-6) (8-2) (8-4) (9-6) 
Proteinuria — — 5263 ~ 2215 7075 
(mp/24 h) (4243) (1842) (3382) 
Serum urate — 0-28 0-41 0-34 0-34 0-24 0-37 
(mmol/l) (0-02) (0-12) (0:07) (0:05) (0-08) 
Serum creatinine — 74-7 78-5 70-3 73-5 70-0 88-0 
(mmol/l) (8-5) (16-6) (11-0) (19-7) (25-8) 
Platelet count - 240 234 273 289 463 248 
(53) (70) (108) (134) (102) 
Gestational age at 
delivery 37-7 34-2 31-4 34-6 32-0 32 29-7 
(weeks) (2 6) (3-4) (3-0) (3-9) (3-9) (2-1) 
Birthweight 3127 2065 1503 2385 1753 1050 1377 
(g) (762) (913) (578) (893) (764) (597) 
Placental weight 579 390 340 522 425 250 387 
{g (145) (179) (114) (155) (112) (137) 
No. of SGA babies* 2 1 22 3 3 1 1 


Results are expressed as means (SD) See Table 2 for key to abbreviations. 
* Smal! for gestational age’ <25th centile weight for gestational age on Lubchenko charts 
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physiological changes in one or more spiral 
arteries are shown in Table 5. Table 6 gives the 
total number of biopsies showing the other histo- 
pathological features in at least one spiral artery 
in each clinical category. 


Normotensive control. The six biopsies all 
showed normal trophoblastic invasion and 
physiological changes. In one biopsy physiolog- 
ical changes were present in one of the two spiral 
arteries but absent in the other and in another 
biopsy the artery showed physiological changes 
and endothelial vacuolation. Three biopsies 
showed fibrin deposition on MSB staining but 
there were no marked perivascular accumulati- 
ons of trophoblastic giant cells around any of the 
arteries and no vasculopathies. A striking fea- 
ture in all the biopsies was the marked sub- 
intimal thickening in the areas of the vessel walls 
overlying the physiological changes. 


Gestational hypertension (GH) and gestational 
proteinuric hypertension (GPH). The spiral 
arteries from these patients all showed severe 
limitation of the normal physiologizal changes. 
In two patients with GPH one of two arteries 
showed complete absence of physiological 
changes whereas the other artery showed 
normal trophoblastic invasion. In six patients 
with GPH partial physiological changes were 
observed and in three of the biopsies there were 
other arteries that did show complete absence of 
physiological changes. Of the 29 biopsies from 
women of the two groups 13 showed medial 
hyperplasia, 10 fibrin deposits, 9 subintimal pro- 
liferation and 4 endothelial vacuolation of the 
spiral arteries. Perivascular trophoblastic giant 
cells were present in nine women. Acute athe- 
rosis which is believed to be a characteristic 
lesion of the spiral arteries in ‘pre-eclampsia’ 
was only found in 6 of the 28 patients with GPH 
and one biopsy in the same group showed 
arterial thrombosis. 


Chronic hypertension (CH) and with super- 
imposed pre-eclampsia (CH+GPR). Of the 12 
biopsies in these two groups only two showed the 
normal physiological changes and one patient 
with CH+GPH showed partial physiological 
changes of the spiral arteries. Endothelial vacu- 
olation was found in eight, medial hyperplasia in 
six and fibrin deposits in five of the biopsies. Per- 
ivascular trophoblastic giant cells were only 
observed around arteries without physiological 


changes. Acute atherosis was found in three of 
the five biopsies from women with chronic 
hypertension and superimposed pre-eclampsia. 


Unclassified hypertensive disorders (UH and 
UPH). These groups include all patients in 
whom it was uncertain whether the disorder had 
developed in pregnancy and was ‘gestational’ or 
pre-existed pregnancy and was ‘chronic’. All 
three patients in this category showed absence of 
physiological changes. Endothelial vacuolation 
occurred twice, and subintimal proliferation, 
medial hyperplasia and fibrin deposits were each 
found in one woman. Perivascular trophoblastic 
giant cells were observed in the three patients. 
One showed acute atherosis and another throm- 
bosis of the spiral arteries, and both were from 
the UPH group. 


Discussion 

The changes in the spiral arteries during preg- 
nancy do not appear to fall into a clear-cut pat- 
tern or to be specific to a hypertensive disorder 
such as ‘pre-eclampsia’. Trophoblastic invasion 
of the myometrial segments of the spiral arteries 
was inhibited in virtually all the pregnant women 
with hypertension in contrast to the normoten- 
sive patients in whom physiological changes 
were nearly always observed. In the present 
series normal physiological changes were only 
seen in 2 of the 44 hypertensive patients, both of 
whom had chronic hypertension without pro- 
teinuria. Brosens (1977) stated that physiolog- 
ical changes occur in the spiral arteries of women 
with essential hypertension in the same way asin 
normal pregnancy. However, Robertson et al. 
(1975) noted that in some women with essential 
hypertension the changes ‘seemed less than 
adequate’ and other investigators reported the 
absence of physiological changes in such cases 
(Sheppard & Bonnar 1981; Frusca et al. 1989). 
Women with hypertension in pregnancy, includ- 
ing patients with chronic hypertension, do not 
form a homogenous group and the findings in the 
spiral arteries illustrate the need for a better 
understanding of the underlying aetiological and 
pathological factors. 

The timing and extent of the trophoblastic 
invasion may be more variable than 1s usually 
assumed. In normal pregnancy about 32% of 
spiral arteries have undergone physiological 
changes by 16 to 18 weeks (Pijnenborg et al. 
1983) but almost ail the 100 to 150 arteries show 
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Table 4, Numbers of placental bed biopsics within each category of hypertensive disorders of pregnancy 


Classification 














Placental biopsies N GH CH CH+GPH UH UPH 
Total no. 17 4 1] 6 | 
No. with spiral arteries 6 | 7 5 l 





See Table 2 for key to abbreviations. 


physiological changes by term. This suggests 
that the trophoblastic invasion of the myometri- 
al segments and the development of physiolog- 
ical changes in the spiral arteries continues 
throughout pregnancy and is not confined to the 
first two trimesters. Placental bed biopsies 
unfortunately can only be taken towards the end 
of pregnancy when caesarean section is per- 
formed. It is therefore difficult to know whether 
the inhibition of trophoblastic invasion pre- 
cedes, accompanies or follows the development 





Fig. 1. Myometrial spiral artery of a normotensive 
woman, showing the normal physiological changes of 
pregnancy. The vessel wall is replaced by trophoblastic 
cells buried in a PAS-positive fibrinoid material 
(PAS X25). 





Fig. 3. Myometrial spiral artery of a patient with ges- 
tational proteinuric hypertension, showing complete 
absence of physiological changes and hyperplasia of 
the media (H&E x 100). 


of hypertension in pregnancy. The present study 
has also shown that the trophoblastic invasion 
and the physiological changes of the spiral artes 
ies in hypertensive pregnancies may be partial 
and incomplete. The inhibition of trophoblastic 
invasion of spiral arteries in the hypertensive dis 
orders of pregnancy is therefore by no means a 
uniform process or an ‘all or none’ phenomenon 

The presence of interstitial giant cells in the 
direct vicinity of the spiral arteries was particu 
larly obvious in the biopsies from hypertensive 





Fig. 2. Myometrial spiral artery of a patient with ges 
tational proteinuric hypertension, showing a mark 
reduction of physiological changes. Only a few trophe 
blastic cells within some fibrinoid maternal ar 
revealed using PAS-staining (PAS * 25) 





Fig. 4. Acute atherosis in a myometrial spiral artery ol 
a patient with chronic hypertension and superimpose. 
pre-eclampsia (H&E x 100) 
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Table 5. Numbers of biopsies with and without physiological changes in spiral arteries ın each of the categories of 


hypertensive disorders of pregnancy 


N GH 
Total with spiral arteries 6 1 
Physiological changes 
Present in all artenes 
Complete 5 0 
Partial 0 0 
Absent ın all arteries 0 1 
Absent ın some arteries 
+Complete 1 0 
+Partial 0 0 


See Table 2 for key to abbreviations. 


women where inhibition of endovascular tro- 
phoblast invasion had occurred. Analogous 
observations have been reported by Gerretsen et 
al, (1983) but are difficult to interpret. A close 
association between the presence of perivascular 
trophoblast and early vascular changes that pre- 
cede endovascular trophoblast invasion and the 
elaboration of physiological changes has been 
demonstrated in early pregnancy specimens (Pij- 
nenborg et al. 1983). However, it is difficult to 
understand why in hypertensive cases such a 
relation between perivascular trophoblast and 
the development of physiological changes has 
been lost at a certain stage during pregnancy. 
The development of physiological changes is 
associated with a severe disruption of the vessel 
wall so that the normal haemostatic process 
should be activated, eventually even leading to 
thrombosis. In our series arterial thrombosis was 


Classification 
GPH CH CH+GPH UH UPH 
28 7 5 1 2 
0 2 0 0 0 
3 0 1 0 0 
20 5 4 0 1 
2 0 0 1 1 
3 0 0 0 0 


only observed in two patients, both with pro- 
teinuric hypertension. Fibrin deposits, as 
revealed by MSB staining, were found not only 
within the fibrinoid material associated with 
physiological changes but also in noninvaded 
spiral arteries in a number of women with hyper- 
tension. These observations suggest that leakage 
into the vessel wall may have occurred at a par- 
ticular stage during pregnancy. In hypertensive 
women this feature was always associated with 
either subintimal thickening or acute atherosis in 
the artery wall. 

Acute atherosis of the spiral arteries has been 
considered as a virtually pathognomonic lesion 
of ‘pre-eclampsia’ (Robertson et al. 1975). Shep- 
pard & Bonnar (1981) criticised this claim 
because of the finding of identical lesions ın the 
spiral arteries of the decidua and basal plate in 
normotensive women with fetal growth retar- 


Table 6. Histopathological features of spiral arteries ın placental bed biopsies in the different categones of hyper- 


tensive disorders of pregnancy 





GH 


No. of biopsies with 
spiral arteries 

Endothelial vacuolation 

Subintimal proliferation 

Medial hyperplasia 

Thrombosis 

Acute atherosis 

Fibrin deposits 

Perivascular trophoblast 


ReEeooorrao Fe 


6 
1 
6 
0 
0 
0 
3 
0 


_See Table 2 for key to abbreviations. 


an 


m 
oonan fs 


Classification 
CH CH+GPH UH UPH 
7 5 1 2 
6 2 0 2 
0 1 1 0 
3 3 1 0 
0 0 0 1 
0 3 0 1 
3 2 0 1 
2 1 1 2 


dation. In our study acute atherosis was only 
found in the myometrial segments of spiral arter- 
ies from patients with proteinuric hypertension 
and not necessarily in all such cases. This is in 
agreement with other studies (Sheppard & Bon- 
nar 1981; Hustin et al. 1983) and is to be 
expected in view of the focal and scattered 
nature of the lesions (Khong et al. 1987) and the 
small number of arteries present in any placental 
bed biopsy. 

Other observations in the present series 
include the presence of endothelial vacuolation 
which appeared to be particularly common in 
women with chronic hypertension. No explana- 
tion of the phenomenon can be given at the 
moment. Medial hyperplasia and subintimal pro- 
liferation were observed in the spiral arteries of 
hypertensive patients which, often, resulted in 
almost total occlusion of the vessels. However, 
subintimal thickening occurred not only in non- 
invaded arteries of hypertensive patients, but 
also ın arteries with physiological changes from 
normotensive women. Moreover, the obser- 
vation that subintimal thickening in arteries with 
partial physiological changes occurred in the 
form of ‘cushions’ situated immediately over the 
areas of trophoblast invasion suggests that pro- 
liferation can occur not only as a response to high 
blood pressure but also as a reaction to under- 
lying trophoblastic cells, possibly as a repair 
phenomenon. Tissue repair mechanisms may 
play a role in restricting trophoblast invasion. 
Therefore, in women with hypertension in preg- 
nancy there may be an over-reaction by the arter- 
ies to the physiological trophoblastic invasion. 

The clinical and methodological limitations of 
placental bed biopsy make this a difficult area of 
study but further investigations are required. 
Histochemical and immunohistochemical stud- 
ies may help to elucidate the processes involved in 
this major part of placental pathology of preg- 
nancy and of the aetiology of the hypertensive 
disorders of pregnancy. 
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The variation of endometrial response to a standard 
hormone replacement therapy in women with 
premature ovarian failure. An ultrasonographic and 
histological study 


de Gas OP 


E. A. LENTON, 


P. DOCKERY, S.S. RAMSEWAK, L. KLENTZERIS, 
I. D. COOKE 


Summary. The endometrial response to a standard hormone replace- 
ment therapy in 18 women with premature ovarian failure was exam- 
ined by serial ultrasonographic measurement of endometrial thickness 
and histological study of endometrial biopsy taken on day 19 of the 
cycle. Women with idiopathic ovarian failure (n = 10) had significantly 
better response than women with Turner’s syndrome (n = 4), whereas 
women with premature ovarian failure associated with previous chemo- 
therapy (nm = 4) had an intermediate response. These observations sug- 
gest that the endometria of women with Turner’s syndrome responded 
suboptimally to steroid hormones. However, all endometrial biopsies 
studied revealed secretory changes. Overall, the results of histological 
dating of endometrial biopsy were found to be positively correlated with 
endometrial thickness on day 19 of the cycle (r = 0-72, P<0-01). The 
plasma concentration cf oestradiol on days 15, 19 and 29 of the artificial 
cycle were found to be significantly higher than those on the corre- 
sponding days of the natural cycle. 


ADONIS 030654569100170S 


Premature ovarian failure, sometimes referred to 
as premature menopause, may be defined when 
ovarian function ceases before the age of 40 (Cou- 
lam et al. 1986; Mattison et al. 1984). Ovarian fail- 
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ure is established when amenorrhoea is associated 
with low oestradiol and high gonadotrophin con- 
centrations in plasma. Women with this condition 
require hormone replacement therapy (HRT) to 
alleviate symptoms of oestrogen deficiency such as 
dry vagina, breast atrophy and to prevent osteopo- 
rosis and coronary atherosclerosis. Some of them 
also wish to seek treatment for infertility, which is 
an inevitable consequence of premature ovarian 
failure. The first successful pregnancy in a women 
with premature ovarian failure after treatment 
with sequential HRT and donor oocyte was 
reported by Lutjen et al. (1984). Since then, a 
number of other HRT regimens capable of pro- 
ducing normal endometrial development or sup- 
porting implantation have been reported (Navot ef 
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al. 1986; Rosenwaks, 1987; Asch et al. 1988; Ser- 
hal & Craft, 1989). 

While it is still a matter of debate which of these 
HRT regimens is superior, there is surprisingly 
little published information to show whether or 
not the endometrial response of women with pre- 
mature ovarian failure to a given HRT regimen is 
consistent or predictable. A retrospective study by 
Fraser et al. (1989) on the endometrial response of 
post menopausal women to combined oestrogen/ 
progestogen HRT noted a wide inter-subject vari- 
ation. The present prospective study was designed 
(a) to examine the variability of endometrial 
response of women with premature ovarian fail- 
ure to a standard HRT regimen; and (b) to analyse 
the possible factors affecting the observed 
variability. 


Subjects and methods 


A total of 18 women with premature ovarian fail- 
ure attending the gynaecological outpatient clinic 
at the Jessop Hospital for Women were recruited 
to the study. Premature ovarian failure was 
defined as amenorrhoea of 6 months or more, 
associated with persistently low plasma oestradiol 
(<100 pmol/l) and elevated plasma follicle stimu- 
lating hormone (FSH) (>20 iw/), in a woman 
under 40 years of age (Mattison et al. 1984). All 
the subjects recruited had a chromosome analysis, 
and blood tests for antiovarian antibody, thyroid 
function and prolactin assay. 

The 18 women were classified into three cate- 
gories according to the cause of premature ovarian 
failure. Group 1 included 10 women with idio- 
pathic ovarian failure. Group 2 included four 
women who had had chemotherapy for malignant 
diseases. Two of them had been treated for leuka- 
emia by chemotherapy, total body irradiation and 
marrow transplant, the other two had had lym- 
phoma treated by chemotherapy alone, without 
any irradiation. The third group included four 
women with Turner’s syndrome (XQ). 

None of the women in the study had anti- 
ovarian antibody, all had normal thyroid function 
and normal prolactin levels. One of the ten 
women in group 1 had a family history of pre- 
mature ovarian failure (involving two sisters). 
One woman in group 1 and the four women in 
group 3 had primary amenorrhoea, the others all 
had secondary amenorrhoea. 

Table 1 details the age, body weight, height, 
body mass index and duration of ovarian failure in 
the three groups. The four women with Turner’s 


syndrome (group 3) were the shortest and 
weighed least, but there was no significant differ- 
ence in the body mass index between the three 
groups. 

The duration of HRT ranged from 1 month to 
12 years (median 7 months) in group 1; 2 months 
to 5 years (median 2-5 years) in group 2; and 5 to 
12 years (median 9 years) in group 3. Most of the 
women had had HRT far more than 6 months, 
except for four in group 1 (3 had 1 month and 1 
had 2 months) and a further woman in group 2 (2 
months). The pre-study plasma oestrogen concen- 
trations were below the sensitivity of the assay 
(<29 pmol/l) in 4 of the ten women in group 1 and 
between 33 and 89 pmol/ in the other six. In group 
2 pre-study plasma oestradiol concentrations were 
below the sensitivity of the assay in two women 
and measured 79 and 94 pmol/, respectively, in 
the other two. In group 3 the oestradiol concen- 
tration was below the sensitivity of the assay in 
three of the four women, and measured 94 pmol/l 
in the remaining woman. 

Each of the subjects recruited underwent the 
following protocol: (a) a pre-study cycle, in which 
Cyclo-Progynova 2mg (Schering, Sussex) was 
administered (oestradiol valerate 2 mg daily for 11 
days followed by oestradiol 2 mg plus norgestrol 
500 ug daily for 10 days); (b) a study cycle, which 
started 7 days after the cessation of Cyclo-Pro- 
gynova therapy, in which a standard HRT regimen 
(Navot et al. 1986) was administered (Table 2). 
Observations during the study cycle included: 
plasma samples (on days 1, 15, 19 and 29 of the 
cycle) for FSH, luteinizing hormone (LH), oestra- 
diol and progesterone assay; ultrasonographic 
measurement of endometrial and uterine thick- 
ness on days 1, 15 and 19 of the cycle; an out- 
patient endometrial biopsy on day 19 of the cycle. 


Hormone assay 


Progesterone and oestradiol were assayed by non- 
extraction, solid phase radioimmunoassay (RIA) 
using “I as a marker (Diagnostic Products Lim- 
ited, Abingdon, Oxon). For progesterone the sen- 
sitivity of the assay was 0-16 nmol/l and the mean 
intra- and inter-assay coefficients of variation were 
7:2% and 7-9%, respectively. For oestradiol the 
sensitivity of the assay was 29 pmol/l and the mean 
intra- and inter-assay coefficients of variation were 
5-4% and 6-4%, respectively. LH and FSH were 
estimated by immunoradiometric assay (IRMA), 
incorporating two high affinity monoclonal anti- 
bodies, using I (Serono Diagnostic Limited, 
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Table 1. Characteristics of the 18 women with premature ovarian failure in three categories 





Group 1 
(idiopathic) 

Variable (n = 10) 
Age (years) 31:3 (3-5) 
Body weight (kg) 63-8 (8-3) 

. Height (m) 1:66 (0-07) 
Body mass index (kg/m?) 23-1 (2-5) 
Duration of ovarian failure (years) 71 (62) 
Results are means (SD) values. 


Group 2 Group 3 
(chemotherapy) (Turner’s syndrome) 
(n = 4) (n= 4) 
29-8 (6-0) 26:3 (2-4) 
64-1 (12-4) 49:2 (5-6)* 
1-61  (004)* 1-48  (0-04)* 
24-7 (4-6) 22-4 (18) 
78 (5-1) 13-3. (2-4) 


*Significantly different between groups 3 and 1 and between groups 2 and 3; P<0-01 (two-sample Student’s t-test). 
There was no significant difference between groups 1 and 2 for any of the variables. 


Surrey). For LH the sensitivity of the assay was 
0-15 mIU/ml. The mean intra- and inter-assay 
coefficients of variation were 5-0% and 5-5%, 
respectively. For FSH the sensitivity of the assay 
was 0-25 mIU/ml. The mean intra- anc inter-assay 
coefficients of variation were 2:0% and 3-3%, 


respectively. 


Ultrasonography 


This used a transabdominal real-time scanner 
(Combison 320, Kretztechnik, Zipf, Austria). The 
maximum thickness of the uterus and endo- 
metrium on longitudinal section were measured 
three times, and the mean value was used for sub- 
sequent calculation. Ultrasonography was per- 
formed by two observers, with an irter-observer 
coefficient of variation <8-2%. The endometrium 
and myometrium and the result represents the two 
layers of endometrium. 


Endometrial biopsy 


Endometrial biopsies were obtained from out- 
patients using a Sharman’s curette (Downs Sur- 


Table 2. Hormone replacement therapy regimen 
proposed by Navot et al. (1986) 


Oral oestradiol Intramuscular 
Day of cycle valerate (mg) progesterone (mg) 
1~5 i = 
6-9 2 _ 
10-13 6 m 
14 2 _ 
15-16 2 25 
17 2 50 
18-26 4 50 
27-28 1 25 





gical Limited, Sheffield, UK). A single 
endometrial specimen was obtained from the fun- 
dus and upper part of the body of the uterus. Each 
specimen was fixed immediately in 2% glutaralde- 
hyde in cacodylate buffer (pH 7:4) for 46h. It 
was then washed in buffer, dehydrated and 
embedded in JB-4 (Polysciences, Inc., Warring- 
ton, PA, USA), a plastic polymer. The specimen 
was sectioned at 2m, and the sections were 
stained with acid fuchsin and toluidine blue for 
light microscopy. 

All the endometrial biopsies were dated histo- 
logically by one observer using two different 
methods: the traditional dating criteria (Noyes et 
al. 1950) and morphometry as described by Li et 
al. (1988). 


Ethical aspects 


Informed consent was obtained from each woman 
and approval for this study has been obtained 
from the hospital ethics committee in Sheffield. 


Statistics 


The results between groups (subjects or days) 
were compared using the 2-sample t-test after log 
transformation of the hormone data. As multiple 
comparisons were made in most cases (between 3 
groups), a P-value of <0-01 was considered signifi- 
cant. Similarly, for the correlation analysis 
between histological dating and the various clini- 
cal, endocrinological and ultrasonographic obser- 
vations, a P-vaiuwe of <0-01 was considered 
significant. Histological dating was based on mor- 
phometric criteria as these give better results than 
those based on the traditional dating (Li et al. 
1989). 


Results 
All endometrial biopsy specimens showed secre- 


1 
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tory activity either within the gland cells or the 
gland lumena. The results of the measurements on 
uterine thickness, endometrial thickness and his- 
tological dating by both the traditional criteria and 
morphometry are shown in Figure 1. The women 
with Turner’s syndrome (group 3) had the smallest 
uterine thickness (days 1, 15 and 19), endometrial 
thickness (days 15 and 19) and the least advanced 
histological dating (both traditional criteria and 
morphometry), whereas group 1 was similar to 
group 2. 

Two of the four women in group 2 had poor 
peripheral veins as a result of previous chemo- 
therapy, so that blood samples were not obtained. 
Otherwise, the hormonal profiles throughout the 
study cycle (days 1, 15, 19 and 29) were similar in 
the three groups and the combined hormonal pro- 
files of the three groups of women (n = 16) are 
shown in Fig. 2. 


Correlates of histological dating 


The results of histological dating (by morpho- 
metry) were correlated with the ultrasonographic 
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30 (a) 10 
D1 20 D1 5 
10 0 


D15 


D19 


Endometrial thickness (mm) 





measurements, the body mass index, age and 
duration of premature ovarian failure. There was 
a significant correlation (P<0-01) between histo- 
logicl dating and endometrial thickness on day 19 
of the cycle (r = 0-72, P<0-01) but there were no 
significant correlations between histological dat- 
ing and the other ultrasonographic and clinical 
observations. The results of histological dating by 
morphometry were significantly correlated with 
those obtained using standard dating criteria 
(r = 0-68, P<0-002). 


Endocrinological profiles: comparison with 
natural cycles 


The mean plasma oestradiol concentration was 
1800 pmol/l on day 15 and 2265 pmol/l on day 19. 
These results are comparable to those reported by 
Navot et al. (1986). Assuming that days 15 and 19 
of the artificial cycle correspond to days LH+1 
and LH-+5 of the natural cycle, the plasma oestra- 
diol concentrations on these 2 days of the artificial 
cycle are significantly higher (about four times) 
than those of the corresponding days of the natural 
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Fig. 1. Uterine and endometrial thickness on day 1 (D1), day 15 (D15) and day 19 (D19) of the artificial cycles, and 
histological dating by criteria of Noyes et al. (1950) (N), and morphometry (Li et al. 1988) (M), on endometnal 
samples collected on day 19 of the cycle, im women with premature ovarian failure receiving a standard hormone 
replacement regimen The bar represents the mean, the vertical line represents the standard deviation. Group 1 
includes 10 women with idiopathic ovarian failure, group 2 includes four women who had had chemotherapy and 
group 3 includes four women with Tumer’s syndrome. There were no significant differences between groups 1 and 
2; (a), significant difference (P<0-01) between groups 1 and 3; (b), significant difference (P<0-01) between groups 


2 and 3. 
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Fig. 2. Plasma concentrations of cestradiol (E), 
progesterone (P), follicle stimulating hormone (FSH) 
and luteimizing hormone (LH) on day 1 (D1), day 15 
(D15), day 19 (D19) an day 29 (D29) of the artificial 
cycle in 16 women with premature ovarian failure 
receiving the hormone replacement therapy. The bar 
represents the geometric mean, with vertical lme 
representing the standard deviation Note the log 
vertical axis 

*P<0-01; **P<0-001; NS, not significant. (2-sample 
t-test on log transformed data). 


cycle (Lenton et al. 1982), The progesterone pro- 
files were comparable to those of the natural 
cycles. 


Discussions 


In this study, the response of the endometrium in 
women with premature ovarian failure to a stan- 
dard HRT regimen was analyzed. Endometrial 
development in women with Turners syndrome 
was significantly retarded compared with that in 
women with idiopathic premature ovarian failure. 
The reason for this observation is not known. 
Although the women with Tumer’s syndrome 
were shorter and lighter than those in the other 
group these factors are unlikely to contribute to 
the observed difference between the two groups, 
because the body mass index was similar in the two 
groups. 

As all the women received the same doses of 
oestrogen and progesterone, and had similar 
plasma concentrations of oestradiol and pro- 
gesterone, it is also unlikely that the difference in 
endometrial response was due to varying degrees 
of endometrial stimulation. On the other hand, it 
is possible that the endometria of women with 
Turner’s syndrome respond suboptimally to ste- 
roid hormones. The same may be true of the 
response of the breasts, as it is generally difficult to 
achieve breast development beyond Tanner stage 
3 in women with Turner’s syndrome. It would be 
useful to compare the concentrations of endo- 
metrial steroid hormone receptors between 
women with Turner’s syndrome and those with 
other causes of premature ovarian failure, to 
establish whether the observed retardation of 
endometrial development in women with Turner’s 
syndrome is associated with a reduced concen- 
tration of endometrial steroid receptors. 
Although successful pregnancies have been 
reported in women with Turner’s syndrome after 
treatment with HRT and donor oocytes (Salat- 
Baroux et al. 1988), it will also be of interest to 
compare the pregnancy rate in these women with 
the rate in women with other causes of premature 
ovarian failure, to determine if the observed 
difference in endometrial development is of func- 
tional and prognostic significance. 

Although, the number of women in groups 2 
and 3 was small (only four women in each group) 
we found statistically highly significant differences 
in a number of measurements, between groups 1 
and 3. This suggests that the difference between 
the two groups is umportant. In contrast, no differ- 
ences were apparent between groups 1 and 2, nor 
between groups 2 and 3. A larger study would be 
required to test the hypothesis that there is a small 
difference in endometrial response between 
groups 1 and 2, or between groups 2 and 3. The 
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results shown in Fig. 1 suggest that the endo- 
metrial response in group 2 was probably inter- 
mediate between groups 1 and 3. 

Fraser et al. (1989) analysed the endometrial 
response in post-menopausal women receiving 
0-625 mg or 1-25 mg of equine oestrogens and one 
of three progestogens at different doses, they 
found a wide inter-subject variation in response 
and none of the nine progestogen dose regimens 
induced secretory changes consistently in every 
woman. However, in our study involving 18 
women, despite the significant variation in endo- 
metrial response between the different groups, we 
were able to demonstrate secretory changes in the 
endometrium in all those studied. 

Clinical implications 

The observed variation in the endometrial 
response in women with premature ovarian failure 
has a number of clinical implications. First, 
women with premature ovarian failure should not 
be taken to represent a homogeneous population. 
A satisfactory response in some women to a HRT 
regimen may not necessarily imply the same in 
others, individual monitoring of the response is 
important. Second, in clinical trials which com- 
pare two or more HRT regimens, a cross-over 
design may be more appropriate than a cohort 
design, as the former reduces the variance of 
results due to individual difference in endometrial 
response. Third, our results suggest that the dose 
of oestrogen in the HRT regimen proposed by 
Navot et al. (1986) may be too high. It may be 
possible to further improve endometrial develop- 
ment in artificial cycles by reducing the dose of 
oestrogen admunistered. 
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The place of oophorectomy at vaginal hysterectomy 


SHIRISH S. SHETH 


Summary. A series of 740 vaginal hysterectomies with attempted 
vaginal oophorectomy is presented and compared with 700 vaginal hys- 
terectomies without oophorectomy. Vaginal oophorectomy was suc- 
cessful in 94% of the patients. Factors influencing the success include 
obesity, nulliparıty, decreased vaginal access and space, lack of uterine 
descent, increased uterine size and tubo-ovarian disease. These have 
been analysed and the recognition and management of technical diffi- 
culties are described. There was no morbidity attributable to the vaginal 
oophorectomy. With experience and appropriate technique suitable 
women can be offered prophylactic oophorectomy at the time of vaginal 


hysterectomy. 


The late presentation and poor response to 
treatment of ovarian carcinoma are the main 
reasons for prophylactic oophorectomy in post- 
menopausal woman undergoing hysterectomy. 
In a survey of fellows and members of the 
RCOG on the practice of prophylaczic oopho- 
rectomy at the time of hysterectomy, Jacobs & 
Oram (1989) found that 52% perform oophorec- 
tomy in patients over 49 years of age and 85% 
perform routine oophorectomy in >ostmeno- 
pausal patients. These results refer almost 
entirely to abdominal rather than vaginal oopho- 
rectomy. Prophylactic oophorectomy is much 
less frequently performed during vaginal hys- 
terectomy because of technical difficulty in 
securely ligating the ovarian vessels. 

The author’s experience in a series of 740 
vaginal hysterectomies with attempted vaginal 
oophorectomy is presented and compared with 
700 vaginal hysterectomies without oophorec- 
tomy to analyse the favourable and unfavour- 
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able factors. The techniques used to overcome 
surgical difficulties are discussed. 


Subjects and methods 


The 1440 women in this analysis had their 
vaginal hysterectomies between 1977 and 1988 
in private clinics, in 740 vaginal oophorectomy 
was attempted at the tıme of hysterectomy. 

The women in both groups were comparable 
in age and parity. The indications for hysterec- 
tomy were similar in the two groups and are 
shown in Table 1. 

Vaginal hysterectomy was not attempted in 
any woman with a uterus over 12 weeks in size. 
Removal of both ovaries was planned whenever 
this would have been performed if the hysterec- 
tomy was to have been abdominal. No hysterec- 
tomy was performed solely for prophylactic 
removal of ovaries. Patients requiring oophorec- 
tomy for reasons other than prophylaxis were 
not included 1n this study. 

Ovaries were not removed in the comparison 
group because at the time of their operation 
(1977-1983), it was not policy to advise this pro- 
cedure at vaginal hysterectomy. Since then, the 
ovaries are not removed prophylactically if the 
woman does not wish it, uf she has ischaemic 
heart disease, hypertension or if she is reluctant 


Table 1. Characteristics of the women having vaginal 
hysterectomy with or without oophorectomy 





Patients at vaginal hysterectomy 


Not 
Oophoreectomized oophorectomized 
Variable (a = 740") (n = 700) 
Age (ycars) 
< 46 24 $27 
46-50) 504 108 
51-60 158 43 
>6l 54 22 
Parity 
Nulliparous 72 91 
<4 449 406 
s4 219 203 
Indications for hysterectomy 
Dysfunctional 
bleeding 530) 471 
Fibroids 126 157 
Uterine 
prolapse 76 6l 
Cervical 
polyp = 9 
Carcinoma in 
situ (cervix) 2 2 
Endometrial 
cancer 2 — 





* Of the 740 women 126 were postmenopausa!, 614 
were still menstruating. 


or unable to use hormone replacement therapy 
(HRT). 

Prophylactic oophorectomy was offered to 
women who were postmenopausal or >45 years 





Fig. 1. The round ligament is cut and sutured separ- 
ately giving free access to clamp the infundibulo pelvic 
ligament for salpingo-oophorectomy. The clamp is on 
the broad ligament and the ligated structure inferior to 
the clamp is the round ligament. 
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but still menstruating, or >40 vears with a past 
history of ovarian neoplasm or a family history 
of ovarian malignancy. 


Technical details 


The decision to perform oophorectomy as well 
as salpingo-oophorectomy ts reviewed after the 
ovarian pedicle has been cut on one side. The 
uterus then hinges on the contralateral ovarian 
pedicle. Working on the side that is still attached 
to the uterus, the round ligament, with the part 
of broad ligament inferior to it, is now cut and 
ligated separately to provide easy access to the 
infundibulo pelvic ligament (Fig. 1). H the intun 
dibulo pelvic ligament is easily accessible and 
salpingo-oophorectomy appears easy, a clamp ts 
placed above the round ligament stump to 
include the full length of the infundibulo pelvic 
ligament. One or more clamps may be necess- 
ary. A specially devised clamp (Fig. 2) with a 
curve of 2cm beginning at 1 cm trom the up 
facilitates and accommodates the infundibulo- 
pelvic ligament or mesovarium efficiently. The 
infundibulo pelvic ligament ts transfixed and 





Fig. 2. A special clamp, devised by the author, for the 
infundibulo pelvic ligament or mesovanum with the 
curve beginning at | cm from the tip for the distance ol 
2 cem. 
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Fig. 3. Clamp on mesovarium at the time of 


oophorectomy. 


doubly secured with a no. | gauge polyglactin 
suture (Vicryl). Attention is now turned to the 
remaining ovary and tube on the contralateral 
side where all uterine connections were severed 
earlier. Either salpingo-oophorectomy or only 
oophorectomy is performed on this remaining 
side. 

For oophorectomy, the ovary is gently pulled 
into the operative field and the mesovarium ts 
clamped to include the space between the two 
leaves of broad ligament, but keeping away the 
fallopian tube (Fig. 2). The ovary is then 


removed and all pedicles are doubly ligated with 
no. | gauge polyglactin. Deaver’s or Jayle’s 
retractors are helpful. The removal of either 
tube depends on ease of access. After comple- 
tion of the sopherectomy, the peritoneum and 
and then the vault are closed. 


Results 


Prophylactic oophorectomy was possible in 702 
of the 740 patients (95%), bilateral salpingo- 
oophorectomy in 308, unilateral salpingo- 
oophorectomy with contralateral oophorectomy 
in 180 and bilateral oophorectomy in the remain- 
ing 214 patients, It was impossible to remove one 
or both ovaries in the other 38 patients (5%), 
both ovaries in 26 patients (3% ) and one ovary in 
12 patients. 

The following factors influenced successful 
oophorectomy, obesity, parity, uterine descent 
and size, tubo-ovarian disease and vaginal access 
(Table 2). Of these. tubo-ovarian disease was 
the most impertant. 

In 548 operations, the extra time needed to 
perform an oophorectomy was 11-20 min but in 
88 patients it was <10 min. In 78 patients. the 
additional surgery took between 21 and 30 min. 


Table 2, Factors associated with failure of vaginal oophorectomy 





Condition 


Obesity 
Present 
Absent 
Parity 
Nulliparous 
Parous 
Pelvic space 
Reduced 
Adequate 
Patulous vagina 
Absent 
Present 
Uterine descent 
Absent 
Third degree descent 
Uterine size 
Enlarged (12 weeks) 
Normal 
Obese, enlarged uterus, non-patulous 
vagina & restricted space 
Non-obese, normal size uterus, patulous 
vagina & adequate space 


Na. of women 


sean RL tenet e E ES AAE nd rerio tenth A A AA A A A OEE 


Oophorectomy 
not possible 
n(%) 


a dhe rer RR Rr nner teh thn rtf tt Mtn tert Mitr aaraa aaraa eA LIRR RARER aan aaae 


N6 16 (19) 
654 22 (3) 
73 7 (410) 
668 31 (5) 
84 I8 (2i) 
636 20 (3) 
312 206) 
42% IK (4) 
248 208) 
64 (}(—} 
665 36 (A) 
75 2 {3} 
56 10 (18) 
60 (2) 





Table 3. Surgical time for vaginal hysterectomy with or 
without vaginal cophorectomy* 


With Without 
Surgical tıme oophorectomy oophorectomy 
(min) (n = 740) (n = 700) 
<30 — 98 
30-45 96 258 
46-60 180 240 
61-90 354 88 
91-120 104 16 
120-150 6 aiai 


*Vaginal hysterectomy may include antenor colpor- 


rhaphy and/or posterior colpoperineorrhaphy and/or 
bladder neck buttressing for stress incontinence. 


The 26 patients with bilateral failure are not 
included here. The operating time in the group 
of 700 patients undergoing vaginal hysterectomy 
without oophorectomy was shorter (Table 3). 
The length of hospital stay is shown in Table 4. 
There was no difference in length of hospital stay 
between the two groups. 

Complications are shown in Table 5. Blood 
transfusion was required in 30 patients who were 
anaemic before the procedure. Oophorectomy, 
by itself, did not necessitate blood transfusion in 
any patient. There were no instances of pedicle 
slippage. Laparotomy was not necessary in any 
woman and there was no injury to either ureter 
or bowel. There were no deaths in the two series. 

In the 38 patients in whom one or both ovaries 
(a total of 64 ovaries) could not be removed, the 
causes were tubo-ovarian adhesions (n = 16), 
inaccessibility (n = 41) and failure to identify the 
ovary (n = 7). 


Discussion 


It is a paradox that most gynaecologists consider 
prophylactic oophorectomy at abdominal hys- 


Table 4. Length of hospital stay in days for patients 
undergoing vaginal hysterectomy with or without 
oophorectomy 


With Without 
Days ın oophorectomy oophorectomy 
hospital (n = 740) (n = 700) 
34 64 49 
5-6 613 585 
7-10 48 52 
10-15 15 14 
>15 0 0 
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terectomy but almost routinely leave the ovaries 
in place at vaginal hysterectomy. Studd (1989) 
recommended oophorectomy at the time of hys- 
terectomy in all women over 40 years of age. 

Capen et al. (1983) found that between 60 and 
70% of ovaries could be removed per vaginam 
without too much difficulty and with little or no 
risk. Nichols (1988) has detailed the steps of 
oophorectomy as well as of salpingo- 
ophorectomy. The author has performed vaginal 
oophorectomy without hysterectomy to alter the 
hormonal milieu in women with metastatic 
breast cancer (Sheth 1989). In the present series, 
the author was able to remove both ovaries in 
95% of patients at a vaginal hysterectomy and 
one ovary ın a further 2%. The prerequisites for 
oophorectomy or salpingo-oophorectomy are: 
(1) tubo-ovarian normality; (ii) easy access to 
the tube and mobile ovaries with long, free 
infundibulo pelvic ligaments; (ii) efficient 
retraction and lighting; (iv) experience of 
vaginal surgery Correspondingly, salpingo- 
oophorectomy or oophorectomy are contrain- 
dicated by adhesions, high immobile ovaries, 
difficulty in access and limited vaginal capacity. 

Difficulties may be anticipated preoperatively 
and include obesity, nulliparity, decreased 
vaginal access and space, lack of uterine descent 
and increased uterine size. Intra-operative diffi- 
culties include inaccessible ovaries and tubo- 
ovarian disease. 

Obesity can cause difficulties for the following 


Table 5. Complications of surgery for patients with 


vaginal hysterectomy with or without oophorectomy 


With Without 

Complications oophorectomy oophorectomy 
Pyrexia 32 34 
Unnary tract 

infection 224 214 
Wound sepsis 9 7 
Reactionary 

haemorrhage 7 8 
Paralytic leus 1 1 
Secondary 

haemorrhage 0 1 
Granulation tissue 40 86 
Fallopian tube 

prolapse 24 92 
Peritomitis 1 1 
Resuturing of wound 0 1 
Shock 10 8 
Tubal tear 226 — 
Blood transfusion 30 26 
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reasons: (i) The large vulva reduces access and 
may increase the distance of the ovaries from the 
operative field. This can be overcome by sutur- 
ing the labia laterally and the mons to the lower 
abdominal wall. (ii) The soft tissues occupy 
more space in the pelvis. (iii) Increased vas- 
cularity results in more intra-operative kleeding, 
(iv) The tissue planes are more difficult to iden- 
tify because of the fat. 

Nulliparous patients have decreasec vaginal 
laxity and uterine descent. More traction 1s 
required in these patients, and this 1s reflected in 
the higher failure rate of oophorectomy. 

Space is always at a premium during vaginal 
surgery. Decrease in vaginal space may occur 
with a narrow sub-pubic arch and tense soft tis- 
sues. These may be relative contra-indications to 
vaginal surgery, but can be overcome in some 
patients with suitable traction and good Ilum- 
ination, such as using a separate fibre cptic light 
source. 

The essence of successful vaginal salpingo- 
oophorectomy lies in the separate clamping and 
cutting of the round ligament. This important 
step is not often practised and its advantages are 
not appreciated. Nothing is gained by leaving 
the fallopian tubes if they can be removed easily. 
A special clamp, extra gentleness, a head light 
and the use of long roller gauze pack facilitate 
the operation. 

Lack of uterine descent causes occasional 
difficulty during hysterectomy, but does not add 
to the difficulty of a vaginal oophorectomy as 
this is performed only after the uterus has been 
removed. 

Although a large uterus makes vaginal hys- 
terectomy more difficult, it does not add to the 
difficulty of vaginal oophorectomy, since the 
uterus has already been removed. Intra-oper- 
ative difficulties sometimes occur after comple- 
tion of the vaginal hysterectomy and include 
unexpected tubo-ovarian disease with ovaman 
enlargement and adhesions between. the ovary 
and other organs associated with past pelvic 
inflammatory disease or endometridsis, short 
infundibulo-pelvic and long ovarian ligaments 
leading to inaccessible ovaries. The decision as 
to whether to proceed must be based on the 
extent of the ovarian lesion and the skill of the 
surgeon. Adhesions may be overcome by careful 
blunt dissection and sharp dissection should only 
be performed under direct vision. 

The ureter is potentially always at. risk in this 
situation and it is important to place the ovarian 


clamp as close and as medial as possible on the 
infundibulo pelvic ligament. 

Vaginal cophorectomy in assoctation with 
vaginal hysterectomy is a safe and reasonable 
procedure for the experienced surgeons. The 
most favourable factors are a slim patient, 
adequate vaginal space, pliable soft tissues, 
multiparity, uterine descent and accessory 
ovaries which are free from pathology. Failure in 
this series was due mainly to imaccessibility of 
ovaries associated with tubo-ovarian disease. 

The surgeon planning a vaginal hysterectomy 
should ask himself if he would remove the 
ovaries if the hysterectomy was to be by the 
abdominal route. Experienced vaginal surgeons 
can achieve safe oophorectomy during vaginal 
hysterectomy and should adhere to the indica- 
tion for this procedure that they would use if 
working through an abdominal wound. 
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Delivery in an obstetric birth chair: a randomized 
controlled trial 


P. CROWLEY, D.ELBOURNE, H.ASHURST, J. GARCIA, 
D. MURPHY, N. DUIGNAN 


Abstract 


Objective—To determine whether nulliparae whose second stage of labour is 
conducted in an obstetric birth chair have a lower incidence of instrumental 
delivery than those using a conventional delivery bed. 

Design—Randomized controlled trial using sealed, opaque envelopes for allo- 
cation. 

Setting—Delivery ward in a busy teaching hospital. 

Patients—1250 nulliparae with a singleton live fetus with cephalic presentation, 
without epidural anaesthesia, who had achieved full dilatation. 
Interventon—lIntention to conduct second and third stages of labour in either 
the Birth-EZ chair or the conventional delivery bed, as randomly allocated. 
Main outcome measures—Primary measure: vaginal operative delivery; prin- 
cipal secondary measures: duration of second stage, perineal trauma, blood 
loss, women’s views, and neonatal status. 

Results—Delivery in the birth chair did not result in a reduction in operative 
delivery, overall. However, there was a reduction in vaginal operative delivery 
for fetal heart rate abnormality. There was no beneficial effect on perineal 
trauma or puerperal perineal pain. Post-partum haemorrhage was more fre- 
quent in the birth chair group. 

Conclusions—Delivery in the birth chair does not offer any obvious advantage 
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to women over delivery on a bed. 


Women giving birth in institutions in the West- 
ern world are commonly expected to adopt 
recumbent positions for delivery (Shorter 1984). 
This expectation has come under challenge over 
the last two decades (Roberts et al. 1989). 
Upright positions, which are common in many 
cultures, could improve the expulsive phase of 
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labour and thereby reduce the need for oper- 
ative vaginal delivery and decrease perineal 
trauma but they could also have disadvantages, 
such as an increased risk of postpartum haemort- 
hage (Stewart et al. 1989). One way to facilitate 
an upright position is the use of a birth chair. To 
assess these possible benefits and hazards we 
mounted a large randomized trial in which 
delivery in a commercially available birth chair 
was compared with delivery on a conventional 
delivery bed. 


Subjects and methods 


The trial was conducted at the Coombe Lying-in 
Hospital, Dublin between March 1984 and June 
1985. Women were eligible for entry to the trial 
if they were nulliparae with a singleton live fetus 
with a cephalic presentation. All women who 
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Table 1. Comparability of tnal groups 


Chair Bed 
(n = 634) (n = 596) 

Maternal age (years) mean [SD] 24-4 [4:1] 24-3 [4-5] 
No. (%) in socio-economic groups 1 to 3 236 (37-1) 176 (29-6) 
No. (%) married 518 (81-7) 459 (77-3) 
No. (%) induced 109 (17-2) 101 (16-9) 
No (%) accelerated 192 (30-3) 211 (35-4) 
No. (%) meconium m amniotic flrud (at 

first inspection after admission to 

delivery suite) 51 (8-0) 71 (11-9) 
No. (%) oxytoan in labour 294 (46-4) 307 (51-5) 
No. (%) electronic fetal heart rate 

monitoring at any time in labour 136 (21-5) 144 (24-2) 
No. (%) fetal blood sample 28 (4:4) 43 (7:2) 
No. (%) pethidine 514 (81-3) 495 (83-1) 
Length of first stage of labour (h) 

Mean [SD] 5-8 [3-5] 5:9 [3-5] 

No. (%) <6 410 (64-7) 378 (63-4) 

No. (%) >12 39 (6-2) 41 (6-9) 
Birthweight (g) 

Mean [SD] 3396-2 [450] 3404-7 [456] 

No. (%) <2500 15 (2-4) 13 (2:2) 
Gestational age (completed weeks) 

Mean [SD] 39-7 [1-3] 39-7 [1-3] 

No (%) <37 14 (2-3) 13 (2-2) 


had epidural anaesthesia or who were less than 
34 weeks pregnant were excluded. Tais exclu- 
sion effectively excluded women with significant 
pre-eclampsia who were advised to avail them- 
selves of epidural anaesthesia. Formal trial entry 
was delayed until full dilatation of the cervix was 
recorded. A numbered, sealed opaque envelope 
was then opened by the midwife, revealing a 
random allocation to either a conventional 
delivery bed or to the obstetric birth chair for the 
second and third stages of labour. Simple 
random allocation was generated from a table of 
random numbers. There was no prognostic 
stratification. 

Ethical approval for the trial was given by the 
hospital research committee. Women were 
informed about the trial during pregnancy. They 
were told that the birth chair was new to the hos- 
pital and that they might be asked to participate 
in a trial to assess it. Those who atteaded ante- 
natal classes were shown the chair during a visit 
to the labour ward. Formal trial entry was 
delayed until vaginal delivery was confidently 
expected to occur and consent was sought to a 
particular type of delivery once random alloca- 
tion was known. Once told of their random allo- 
cation, those who declined to be dzlivered as 


randomly assigned were delivered as they 
requested, but all analyses are based on the 
groups as randomly allocated. 

Apart from adherence, as far as possible, to 
the randomly allocated policy for delivery, care- 
givers were free to manage the second and third 
stages of labour in whatever ways they felt to be 
appropriate. Women delivered on the bed were 
free to use recumbent or semi-recumbent 
positions in either the dorsal or left lateral 
position, depending on the preferences of both 
midwife and woman, and the position that the 
woman found most comfortable for pushing. For 
women using the Birth-EZ chair for the second 
and third stages of labour, the midwife conduct- 
ing the delivery was free to adjust the height and 
angle of the chair according to her preference 
and that of the women. 

The primary hypothesis tested in the trial was 
that the use of a birth chair would reduce the rate 
of vaginal operative delivery from the then 
current rate in the hospital for nulliparae of 
16:6%, to 11%. A total sample size of 1300 
women was planned to achieve an 80% chance 
of detecting a reduction of this magnitude at the 
5% level of statistical significance. Other 
maternal outcomes considered were duration of 


Table 2. Actual place of delivery 


Chair Bed 
(n=634) = (n= 596) 
No. (%) No. (%) 
Actual place of delivery 
Chair 413 (65) 20 (3) 
Bed 221 (35) 576 (97) 
Reasons for place of delivery 
not as randomized 
Chair unavailable no ç (1) 0 (0) 
Woman refused 92 (14 8 (1) 
Doctor refused 5 (1) 0 (0) 
Mother too sedated 8 (1) 0 (0) 
Fetal distress 4 (1) 0 (0) 
Other 29 (5) 7 (1) 
Not known 11 (2) 5 (1) 


the second stage of labour, occurrence of per- 
ineal trauma and of manual removal of the pla- 
centa, blood loss after delivery, and the 
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haemoglobin value 3 or 4 days after delivery. 
Neonatal effects were assessed in terms of 1 and 
5-min Apgar scores, endotracheal intubation 
and admission to the special care nursery. 
During the first 8 months of the trial, an attempt 
was made to interview consecutive women who 
took part in the trial. Of the 686 women 
delivered over this period 331 were allocated to 
the chair and 355 to the bed. Completed inter- 
views were obtained from 552 women (80%), 
263 and 289 in the two groups respectively. 
Statistical analysis used t-tests for differences 
in the means for continuous data, and odds 
ratios with 95% confidence intervals (CI) for 
categorical data. A multivariate analysis was 
used to adjust for imbalances between the trial 
groups. There were no interim analyses. 


Results 
A total of 1250 women participated in the trial. 


Table 3. Maternal and neonatal outcomes of labour and delivery 


Chair Bed Odds 
(n = 634) (n = 596) ratio 95% CI 
No. (%) delivery by 

Senior midwife 74 (11-7) 2 87) 

Pupil midwife 450 (71-0) 418 (70-1) 

Doctor 86 (13-6) 96 (16-1) 

Medical student 24 (3-8) 60 (10-1) 

No (%) vaginal operative delivery 80 (12-6) 89 (14-9) 0-82 0-59, 1-13 
No (%) reasons for operative delivery 

Failure to advance 48 (76) 44 (14) 1-02 0-61, 1-56 

Fetal heart rate abnormalities 19 (3-0) 36 (60) 0-49 0-28, 0-84 

Other 13 (2-1) 9 (1-5) 1:36 0-59, 3-16 
State of perineum. No. (%) 

Intact 133 (21-0) 111 (18-6) 1 16 0-88, 1-53 

Tear (no suture) 26 (41) 20 (3-4) 1:23 0:68, 2-22 

Tear (and suture) 96 (15-2) 62 (10-4) 1-53 1-09, 2-13 

Episiotomy 329 (51-9) 350 (58-7) 0-76 0-61, 0-95 

Episiotomy and tear 50 (7-9) 53 (89 0-88 0-59, 1-31 
Mean [SD] length of 2nd stage (min) 31°7 [19-2] 31-2 [18-8] 

Mean [SD] length of 3rd stage (min) 8-2 [10-5] 8-2 [11-1] 

No. (%) manual removal of placenta 18 (2-8) 10 a7 1-68 0-79, 3-55 
No. (%) blood loss >500 ml 32 = (5-1) 22 (8-7 1:37 0-80, 2°37 
Haemoglobin 3rd/4th postnatal day 

Mean [SD] 12-5 [1-6] 12-7 [1-6] 

No. (%) <11 g/dl No (11-6) 49 (8-3) 1-42 0-98, 2 07 
No (%) postpartum blood transfusion 12 (1-9) 7 (1-2 1-60 0-64, 3-95 
Neonatal outcome. No. (%) 

1-min Apgar <5 7 (1-1) 6 (1-0) 1-09 0-37, 3-26 

5-min Apgar <7 1 = (0-2) 4 (0-7) 0-28 0-05, 1-62 

Intubated 2 (0-3) 3 (05 0-63 0-11, 3-63 

Admitted to special care nursery 23 (3-6) 27 (45) 0-79 0-45, 1-39 
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Table 4. Results of mothers’ answers to the 
questionnaire 


Chair Bed 
(n = 263) in = 289) 
No. (%) No. (%) 


More comfortable second 
stage versus first 160 (61) 174 (60) 
Same 30 (11) 30 (10) 
Less 71 2 P (27) 
Don’t know 2 @) 6 (2) 
Could move freely 175 (67) 195 (67) 
Too restricted 79 (30) 88 (30) 
Don’t know 9 (3) 6 (2) 
Felt in control 190 (72) 209 (76) 
Felt out of control 73 (28) 80 (28) 
Overall a pleasant experience 17 (6) 31 (11) 
Not too unpleasant 135 (51) 131 (45) 
Rather unpleasant 64 (24) 69 (24) 
Very unpleasant 47 (18) 58 (20) 
No penmneal pain when 

interviewed 158 (60) 176 (61) 
Mild 44 (17) 44 (15) 
Moderate 45 (17) 55 (19) 
Severe 16 (6) 14 (5) 


There were 20 post-randomization withdrawals, 
of whom 7 had been allocated to the chair and 13 
to the bed; 5 (2, 3) ineligible women were ran- 
domized in error and 15 (5, 10) envelopes were 
lost or destroyed. Our analysis is based on the 
remaining 1230 women, of whom 634 were allo- 
cated to the birth chair and 596 to the conven- 
tional delivery bed. The differenc> in the 
number of women in the two groups reflects the 
use of simple random allocation, without bal- 
ancing procedures such as blocking. 

Maternal characteristics of the two groups are 
summarized in Table 1, which indicates that the 
two groups were similar in a number of impor- 
tant respects. These characteristics apply mainly 
to the comparability of the two groups at trial 
entry, but it is possible that some of the interven- 
tions described, such as oxytocin acceleration or 
electronic monitoring were initiated after 
random allocation. 

Most of the women were delivered according 
to their allocation, 65% of the chair group, and 
97% of the bed group (Table 2). In both groups, 
the main reason for discrepancies was refusal by 
the women. In addition, a birth char was not 
available for about 10% of women so allocated, 
either because of a short second stage or because 


the delivery room containing the birth chair was 
already occupied. 

Table 3 describes the conduct and outcome of 
delivery for the two trial groups. Because senior 
midwives found it difficult to supervise medical 
students performing deliveries in the birth chair, 
delivery by medical students was largely restric- 
ted to the conventional bed group and this was 
reflected in the larger numbers of deliveries by 
senior midwives in the birth chair group. The 
unusually low frequency of adverse neonatal 
outcomes may reflect the effect of the exclusion 
criteria on screening out women with more com- 
plicated labours. 

Our primary hypothesis that women allocated 
to the chair would be less likely to have an instru- 
mental vaginal delivery, was not sustained. 
Although there were somewhat fewer operative 
deliveries in the group allocated to the birth 
chair (a difference which reflected fewer forceps 
deliveries prompted primarily by fetal heart rate 
abnormalities), this difference was not statis- 
tically significant. One woman, allocated to the 
bed, required caesarean section for fetal distress 
in the second stage of labour. 

There was little difference in the overall rate 
of perineal trauma. In the birth chair group a 
lower episiotomy rate was offset by more per- 
ineal tears. Use of the birth chair had no detect- 
able effect on the lengths of the second or third 
stages of labour. 

Manual removal of the placenta, postpartum 
haemorrhage, low maternal haemoglobin and 
postpartum blood transfusion were all more 
common in the birth chair group, but none of 
these differences was statistically significant at 
the 5% level. 

Neonatal outcomes appeared to be similar in 
the two groups (Table 3); but these ‘poor’ out- 
comes were uncommon in both groups and this is 
reflected in the wide confidence intervals sur- 
rounding the point estimates of the differences 
between the two groups. 

Analysis of the mothers’ answers to the ques- 
tionnaires revealed striking similarities between 
the two groups with respect to the women’s feel- 
ings of comfort during the second stage, their 
ability to move freely during the second stage, 
and the sense of being in control during the 
second stage (Table 4). There was no difference 
in the women’s overall assessment of the experi- 
ence of childbirth, with about 20% of women in 
each arm of the trial describing the birth of their 
babies as a ‘highly unpleasant experience’. 
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Table 5. Effect of birth chair during second stage of labour on instrumental vaginal delivery 





Odds ratios and 95% CI 





Graphical 

Study Chair Bed Numerical 0-1 0-5 1 2 
Present study (1991) 80/634 89/596 0-82 

(0-59-1-14) 
Stewart et al. (1989) 13/157 7/147 1-77 

(0-72-4-38) 
Turner et al. (1986) 37/318 38/318 0 97 

(0-60-1-57) 
Hemmunki et al. (1986) 17/88 8/82 2°27 

(0-98-5-29) 
Stewart et al. (1983) 10/94 12/90 ' 0-78 

(0:32-1-88) 
Liddell et al. (1985) 11/27 7/21 1-38 

(0-42-4-37) 
Marttila et al. (1983) 2/50 6/50 0-34 

(0-08-1-44) 
Chen et al. (1987) 2/73 8/43 0-14 

(0-04-0-52)_ ————__L_____ 

Typical odds ratio 0-91 

(0-72-1-14) 


Similarly, whether or not a woman had been 
allocated to be delivered in the chair or the bed 
did not influence the amount of perineal pain 
experienced in the puerperium (Table 4). 


Britain and Ireland and is similar in many 
respects to alternative designs of birth chair. 
The concept of using gravity to aid expulsive 
efforts in the second stage of labour is appealing, 
and as there is evidence that ambulation in the 
first stage of labour improves progress (Roberts 
1989) there is reason to expect that delivery in 


Discussion the birth chair might be associated with a 


This trial aimed to clarify the place of the birth 
chair for vaginal delivery in nulliparous women. 
The trial was confined to nulliparae, as with a 
vaginal operative delivery rate in parous women 
of only 4%, a very large trial would be required 
to show a reduction in this outcome. The birth 
chair we used is commercially available within 


reduced rate of instrumental delivery. We facili- 
tated the chances of demonstrating a useful 
reduction in instrumental delivery by recruiting 
a sufficiently large number of women to the trial 
and by confining the trial to nulliparae who have 
a higher rate of instrumental delivery than multi- 
parae. Previously reported trials have been 


Table 6. Vaginal operative delivery stratified by presence of meconium or fetal blood sample (FBS) at tnal 


All 
Chair Bed 
(n = 634) (n = 596) 
No. (%) vaginal 

operative delivery 80 (12-6) 89 (14-9) 

No. (%) reasons for operative delivery 
Failure toadvance 48 (7-6) 44 (7-4) 
FHR abnormalities 19 (3-0) 36 (6-0) 


Meconium or FBS No meconium or FBS 


Chair Bed Chair Bed 
(n = 65) (n=86)  (n=569)  (n=510) 

15 (23-1)  16(18-6) 65 (11-5) 73: (14-3) 
7 (10-9) 4 (47) ATD 4079) 
2 (3-1) 10(11-6) 17 (3-1) 26 (5-1) 
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Table 7. Effect of birth chair during second stage of labour on estimated blood loss >500 ml 


Odds ratios and 95% CI 





Graphical 

Study Chair Bed Numerical 2 
Present study (1991) 32/634 22/598 1-38 

(0-80—2-38) 
Stewart et al. (1989) 27157 W147 3-48 

(1-71-7-10) 1 
Turner et al. (1986) 28/318 19/31 1-51 

(0-83-2-74) 
Stewart et al. (1983) 12/94 4/90 2:84 

(1-02-7-89) 
Typical odds ratto 1-87 

(1-34—2-60) poof 


smaller, and have involved both nulliparous and 
parous women (Hemminki et al. 198€; Turner et 
al. 1986; Stewart et al. 1983; Liddell & Fisher 
1985; Chan 1963). In our trial, the women 
recruited were at relatively high risk of sustain- 
ing perineal trauma (80%), and of operative 
delivery (14%). 

Overall 14% of women allocated to delivery in 
the chair asked to be delivered in a conventional 
bed. The other principal reason for standard 
management in this group was that labour pro- 
gressed too quickly to allow transfer to the 
delivery room with the birth chair. This is consis- 
tent with the findings in other trials (2.g., Turner 
et al. 1986). Statistical analyses are, however, 
based on the groups as allocated (intention-to- 
treat analysis) and the trial therefore compared a 
policy of planned delivery in a birth chair with 
the alternative policy of planned delivery in a 
conventional delivery bed. 

The difference in status of the person perfor- 
ming the delivery reflected the fact that delivery 
in the birth chair was the newer, experimental 
policy. Senior midwives were reluctant to super- 
vise medical students if the allocation was to the 
chair and tended to perform the delivery 
themselves. 

An overview of eight randcmized trials 
(including the one described in the present 
paper) of upright versus recumbent position in 
the second stage of labour (Table 5) showed no 
effect on the rate of instrumental delivery (Spiby 
1990). In the Coombe Hospital trial, the results 
were consistent with those of other trials. How- 
ever, although operative delivery in general was 
not reduced, delivery in the chair was associated 


with a reduced rate of vaginal operative delivery 
for fetal heart rate abnormalities (odds ratio 
0-49, 95% CI 0-28-0-84). The fewer operative 
deliveries prompted by fetal heart rate 
abnormalities may be due, to chance. Alter- 
natively, it may reflect a beneficial effect of 
upright posture on fetal acid-base balance or a 
greater ease in auscultating the fetal heart in 
supine women. A further possibility is that this 
difference may be an artefact attributable to the 
fact that women allocated to be delivered in the 
bed were already at somewhat higher risk of 
instrumental delivery at trial entry, as suggested 
by the increased rate of meconium-stained 
amniotic fluid and fetal blood sampling in the 
first stage of labour (Table 1). 

A stratified analysis of results was conducted 
in order to examine more closely the effect of 
meconium or fetal blood sampling before ran- 
domization on the rate of instrumental delivery 
for fetal heart rate abnormalities in the second 
stage. Both strata show a lower rate of instru- 
mental vaginal delivery for fetal heart rate 
abnormalities in women delivered in the chair, 
but the bulk of the difference in the overall result 
is attributable to the excess of instrumental 
deliveries in the high risk group delivered in the 
bed (Table 6). Multivariate analyses taking into 
account the potential confounders of marital 
status, socio-economic group and fetal heart rate 
monitoring as well as meconium and fetal blood 
sampling did not have any marked effect on our 
principal conclusions, the adjusted odds ratios 
for vaginal operative delivery were 0-82 (95% CI 
0-58 to 1-16) and for intact perineum 1-23 (0-91 
to 1-64). Adding the accoucheur/se to the model 


changes these figures to 0-09 (0-64-1:28) and 
1-17 (0-87-1-58), respectively. 

Possible differences in patient characteristics 
at trial entry raise the question of whether mid- 
wives had broken the randomization code (by, 
for example, opening more than one envelope at 
a time) in expectation of vaginal operative 
delivery that is more conveniently performed in 
the bed. Telephone or computerized random- 
ization would have helped to guard against such 
selection biases. The trial protocol might also 
have been violated by midwives who proceeded 
with randomization in circumstances which 
should have acted as reasons for exclusion from 
the trial, for instance when the chair was unavail- 
able (Table 2). This reflected a lack of enthusi- 
asm for the trial; this was evident among some of 
the staff who recognized that the trial would end 
when the target number of women was reached. 
During the trial it was apparent that such vio- 
lations were taking place on a sporadic basis. 
Attempts to reinforce the protocol were ham- 
pered by the large numbers of midwives 
involved, and by the delicate professional 
relationships which exist between clinical mid- 
wives, research staff and obstetricians. Some 
obstetricians also registered a lack of approval of 
the birth chair by refusing to comply with the 
random allocation. The extent and cumulative 
effect of these violations is probably impossible 
to estimate reliably, but the possibility that an 
effect may exist needs to be borne in mind in 
interpreting the trial results. 

In the absence of a reduction in instrumental 
delivery, use of the birth chair would still benefit 
women if it was associated with a lower occur- 
rence of perineal trauma. A small reduction in 
the episiotomy rate was offset by an increased 
rate of perineal tears, a finding consistent with 
other randomized trials (Sleep et al. 1989). The 
likely explanation is that the perineum is less 
accessible during birth chair delivery and epi- 
siotomy is more difficult to perform for this 
reason. The reduced rate of episiotomy was of 
no apparent benefit to women. There was no 
difference in the amount of perineal pain 
reported by women in the two groups (Table 4). 

The birth chair policy had no detectable effect 
on the lengths of the second and third stages of 
labour. Again, this is consistent with other con- 
trolled trials of birth chairs (Sleep et al. 1989) 
and runs counter to suggested benefits for 
upright postures for delivery. 

Available data for postpartum haemorrhage 
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from all relevant controlled trials (including this 
one) are summarized in Table 7 (Spiby 1990). 
Taken together, they provide strong evidence 
that delivery in a birth chair increases the risk of 
post partum haemorrhage. Measurement of 
blood loss is potentially biased by knowledge of 
the trial allocation and by the practice of putting 
a basin under the birth chair to collect blood. In 
this trial, however, differences in less subjective 
measures of blood loss, such as haemoglobin 
concentration postpartum and the need for 
blood transfusion during the puerperium, were 
consistent with the difference in blood loss 
measured at delivery. One possible explanation 
is greater blood loss associated with more fre- 
quent need for manual removal of the placenta 
in the birth chair group. Sleep et al. (1989) 
favour the alternative hypothesis that the 
increased blood loss is due to bleeding from 
perineal trauma, exacerbated by obstruction to 
venous return caused by the birth chair. We 
observed perineal oedema and haemorrhoids in 
some women who used the birth chair, a finding 
also reported by Goodlin & Frederick (1983) 
and Cottrell & Shanahan (1986). 

The results of the Coombe Hospital trial differ 
most dramatically from those of the other rele- 
vant trials with respect to women’s assessment of 
the two positions. We were unable to detect any 
benefit in terms of comfort, sensation of mobil- 
ity, and feelings of control during the second 
stage, or in terms of overall satisfaction with the 
birth experience. We had expected increased 
maternal satisfaction as previous trials had elic- 
ited more frequent positive responses from the 
group that had used the upright position (Sleep 
etal. 1989). It may be that in previously reported 
trials, women giving birth to their second baby 
attributed their easier delivery to using the birth- 
chair for the first time. Enthusiastic reports in 
the media of the availability of the birth chair 
might also be expected to bias the women’s 
outlook. 

The absence of any benefit from delivery in 
the birth chair is disappointing, especially as 
there are clear benefits associated with upright 
posture in the first stage of labour. The small 
increase in blood loss at delivery may further 
reduce professional enthusiasm for its use. Since 
the completion of the trial the use of the birth 
chair in the Coombe Hospital has declined rap- 
idly, and this is mainly due to an increased 
demand from women for epidural anaesthesia. 
The episiotomy rate among nulliparae delivered 
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spontaneously declined from 41% during the 
trial period to 26% in 1988. In view of tke finding 
by Begley (1987) that the likelihood of a woman 
giving birth with an intact permeum ‘vas most 
strongly influenced by the identity of her mid- 
wife, the preference of the midwife with respect 
to the conduct of the second stage should not be 
discounted. Use of the birth chair is, of course, 
only one means of facilitating upright posture in 
the second stage. 

Alternative postures such as squatting or 
kneeling have yet to be investigated 
systematically. 
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Partial placenta membranacea 


B.S. WILKINS, G.BATCUP, P.S. VINALL 


Summary. Seven pregnancies complicated by partial placenta mem- 
branacea occurring over a 2-year period are described. The condition is 
encountered more frequently than the total or near-total form, but is 
similarly associated with recurrent antepartum haemorrhage, miscar- 
riage or preterm delivery. Diagnosis by ultrasound scan may prove diffi- 
cult. Five pregnancies had histological evidence of chorioamnionitis, 
which may have helped to precipitate labour; three fetuses showed pul- 
monary inflammatory changes of at least 2 days’ duration. No maternal 
predisposing factors could be elicited. 


Placenta membranacea is a rare abnormality of 
placentation in which restriction of villous tro- 
phoblast to the placental disc fails to develop, so 
that all or most of the fetal membranes remain 
covered by chorionic villi. This condition is asso- 
ciated with recurrent antepartum haemorrhage 
and with miscarriage in the second trimester of 
pregnancy. Pryse-Davies et al (1973), in their 
review of case reports, record the presence of 
incomplete or partial placenta membranacea. 
We have encountered seven examples over a 
2-year period and believe that partial placenta 
membranacea may occur with greater frequency 
than the complete form; its recognition is impor- 
tant because it causes similar clinical problems. 


Subjects and methods 


All fetuses and placentas described were born at 
the Clarendon Wing of the Leeds General Infir- 
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mary. Six of the seven cases of partial placenta 
membranacea were recognized dunng autopsy 
of fetuses after intrauterine death or miscar- 
riage. The seventh placenta was submitted for 
histological examination following the birth of a 
live fetus by caesarean section. The maternal 
histories were reviewed with particular attention 
to the occurrence of antepartum and postpartum 
haemorrhage and of placental retention. Poss- 
ible predisposing factors, such as previous 
obstetric difficulties, nmon-obstetric medical 
problems, contraceptive usage and smoking 
history were also considered. The placentas and 
5 of the 6 fetuses that miscarried were subjected 
to detailed macroscopic and microscopic exam- 
ination. The sixth fetus was examined externally 
only before donation for anatomical dissection. 


Results 
Maternal complications (Table 1) 


In all seven pregnancies, haemorrhage occurred 
in the second and/or third trimester, and, in five, 
there was significant loss of fresh blood. In six of 
the seven, the eventual outcome was intra- 
uterine death or the miscarriage of a fresh fetus 
before the end of the second trimester. Placental 
retention occurred in two instances (nos. 2 and 
6), with associated postpartum haemorrhage in 


one pregnancy (no. 6). 
675 
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Table 1. Maternal problems during pregnancies complicated by partial placenta membranacea 





Patient APH Other Delivery 
1 20 and 24 wks UTI m Ist trimester Spontaneous, vaginal. 
?7PROM at 20 wks 24 wks 
2 Repeated minor ‘Nerves’ treated with Manual removal per 
spotting oxazepam & flupenthixol vaginam after failed 
PG infusion. 19 wks 
3 14-18 wks (cont) Offensive vaginal loss PG infusion, vaginal. 
immediately before 18 wks 
deliv2ry 
4 17-22 wks (int) Mildy raised AFP Spontaneous, vaginal 
(membrane ruptured for 
45 min). 22~23 wks 
5 17 wks (minor — Spontaneous vagınal. 
spotting) 17 wks 
6 16-18 wks (int) — Spontaneous vaginal. 
17 wks 
7 30 wks — Emergency LSCS for 
bleeding. 30 wks 





APH = antepartum haemorrhage; wks = weeks of gestation; cont = continuous; int = intermittent; UTI = urinary 
tract infection; PROM = pre labour rupture of membranes; AFP = serum alpha fetoprotein concentration, PG = 


prostaglandin; LSCS = lower segment caesarean section. 


Maternal factors possibly predisposing to 
partial placenta membranacea 


Maternal age, gravidity, contraceptive methods 
and smoking habits did not appear to influence 
the occurrence of partial placenta membran- 
acea, and only one of the women had used a cop- 
per-containing intrauterine device. Four women 
had had at least one endometrial cure:tage after 
a previous miscarriage or induced abortion or, in 
patient no. 7, abnormal placental retention, but 
such procedures are common and partial pla- 
centa membranacea is not, so that an essociation 
between them seems unlikely. Also, one of these 
women (no. 1) had had a normal pregnancy 
since the last curettage, and in the other three at 
least 2 years had elapsed between the last curet- 
tage and the occurrence of partial placenta 
membranacea. 


Placental abnormalities 


Table 2 summarizes the placental app2arances in 
our study. In all pregnancies the umDilical cord 
was normal. Fig. 1 shows the typical appear- 
ances of partial placenta membranacea. Irregu- 
lar placental tissue covers much of th2 surface of 
the gestational sac and forms only a poorly 
demarcated placental disc. Fig. 2 shows a section 
through the gestational sac in patient no. 1; a 
better demarcated placental disc is present, with 


a thinner rim of villous tissue encroaching onto 
the membranes from its margin. Four of the 
pregnancies lacked any defined placental disc. 

Acute or subacute chorioamnionitis was pres- 
ent in five and in three of these there were associ- 
ated inflammatory changes in the fetal lungs, 
consisting of polymorphs in the airways together 
with peribronchial lymphoid aggregates. In 
patient no. 4, the membranous placental tissue 
showed focal infarction. 

Ultrasound scans showed placental or uterine 
abnormalities in five pregnancies. Partial pla- 
centa membranacea was not specifically diag- 
nosed, but in three instances the placenta was 
low-lying, or covered the internal os. In patient 
no. 5, a retroplacental echo-poor area was 
noted, and interpreted as a possible abruption. 
In patient no. 7 there were intrauterine adhe- 
sions, and in two patients (nos. 3 and 6) no 
abnormality was detected. 


Fetal abnormalities 


No significant abnormalities of fetal morpho- 
genesis were found. Gestational ages ranged 
between 12 weeks (no. 5) and 30 weeks (no. 6). 
The liveborn and fresh miscarried fetuses were 
appropriate in size for gestational age. Two 
fetuses (nos. 2 and 5) showed maceration. 

Six of the seven partial placenta membranacea 
occurred in association with male fetuses, but 
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Table 2. Placental appearances ın seven pregnancies with partial placenta membranacea 





USS report of 
placental 
Patient appearance in Weight Macroscopic Microscopic 
no. pregnancy (g) appearances abnormalities 
1 Overlying 258 1/3 of membranes Moderate subacute 
internal os (with cord) around placental disc Cha 
(18 wks)’ encroached by placental 
tissue, 0-3 cm thick 
2 Placenta 100 2cm wide mm of villous Severe subacute 
praevia tissue (0-1-0-5 cm ChA 
grade I thick) around placental 
disc 
3 Anterior, not 120 2cm wide rim of thin Moderate subacute 
low (14, 16 & villous tissue, around ChA 
17 wks) placental disc. Green 
nodules on fetal 
surface 
4 Posterior, low 150 3/4 of membranes Mild subacute ChA 
(17 wks) covered by villous Focal infarction 
tissue. No disc. Brown of membranous 
fetal surface placenta 
5 Fundal 35-8 4/5 of membranes Changes 2° to 
?antenior covered by thin villous fetal death only 
abruption tissue. No disc 
(12 wks) 
6 Posterior, not 64 2/3 of membranes Mild focal acute 
low (15-16 wks) covered by thin villous ChA 
tissue No disc 
7 Posterior & 420 Extent of villous Arterial 
fundal, at (with cord) encroachment not thickening in stem 
lower edge recorded. Entire villi, of uncertain 
extending onto placenta composed of significance 
anterior wall ‘irregular, diffuse 
with a band villous tissue’ 


across uterus 


USS = ultrasound scan; wks = weeks of gestation; ChA = chorioamnuonutis. 


females are recorded in case reports (Finn 1954; 
Molloy et al. 1983; Hurley & Beischer 1987) and 
the significance of the present findings is 
doubtful. 

Petechial haemorrhages were found in two 
fetuses, in the pericardium (no. 1) and in the skin 
and dura (no. 4), probably representing agonal 
phenomena acquired during the process of mis- 
carriage. Inflammatory changes were seen in the 
lungs of three fétuses (nos. 1, 3 and 4) as 
described above. 


Discussion 


Approximately 20 cases of placenta membran- 
acea have been reported since the term was first 


used by Stein in 1807. It is rare; Janovski and 
Granowitz (1961) quote a frequency of 1 in 3300 
placentas, but this is contrary to the experience 
of others (Fox 1978) and a more accurate esti- 
mate of the total or near-total form of placenta 
membranacea is that of 1 in 21 500 calculated by 
Hurley & Beischer (1987). It is an important 
condition because of its association with recur- 
rent second and third trimester haemorrhage, 
often leading to miscarriage or preterm delivery. 
Intrauterine growth retardation, postpartum 
haemorrhage and placental retention have also 
been described as complications of placenta 
membranacea (Finn 1954; Culp et al. 1973; 
Pryse-Davies et al. 1973; Hurley & Beischer 
1987). 
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Fig. la. Appearance of the gestational sac in patient 
no. 2. Intact, before fixation. Most of the surface ts 
covered by placental tissue; the small arca of fetal 
membranes free of placental tissue is shown at the top 
of the photograph, elevated by forceps. The 
proportion of placental to membranous tissue is much 
greater than normal. 





Fig. Ib. Section through the same sac after formalin 
fixation. Thick placental tissue covers most of the 
gestational sac. Although placental Ussue ts thinner 
where it merges with the membranous portion of the 
sac (bottom of photograph), there is no demarcated 
placental disc. 


Our seven patients showed an incomplete or 
partial form of placenta membranacea, with dif- 
fering degrees of extension of placental tissue 
over the fetal membranes, and it ts likely that a 
continuum exists between such cases and com- 
plete placenta membranacea. In eight of the 
cases recorded in the literature, involvement of 
the fetal membranes by placenta membranacea 
has been considered to be partial (Hertig & Shel- 
ton 1943; Culp et al. 1973; Pryse-Davies et al. 
1973). We believe that partial placenta mem- 
branacea occurs more frequently than the com- 
plete form. Our seven affected pregnancies 
occurred over a 2-year period during which there 
were 8961 deliveries of livebirths, stillbirths and 
miscarriages at this hospital. This would give a 


frequency of | in 1280 deliveries, which is likely 
to be an under-estimate as placental examin- 
ation is selective rather than routine. 

The clinical features in our patients are very 
similar to those of complete placenta membra- 
nacea. There was second or third trimester ante- 
partum haemorrhage in all of them, the blood 
loss being heavy and fresh in five out of the 
seven. Placental retention occurred in only two 
instances and is known to be an inconstant fea- 
ture; in the two patients reported by Finn (1954), 
the placenta was noted to separate easily from 
the uterine wall. An additional feature in five 
pregnancies was the presence of chorioamnion- 
itis, with significant fetal infection before death 
in three. Peribronchial lymphoid aggregates 
occur in response to amniotic infection and 
denote a period of at least 48 h between intra- 
uterine infection and death (Emery & Dinsdale 
1975). The subacute nature of the chorio- 
amnionitic inflammatory infiltrate also indicates 
an infection of at least a few days standing. 
Chorioamnionitis has been reported previously 
in only two pregnancies with placenta membran- 
acea (Pryse-Davies ef al. 1973; Molloy et al. 
1983) and there have been no previous descrip- 
tions of the associated lung pathology. The 
appearance of partial placenta membranacea is 
either that of a diffuse layer of cotyledons over 





Fig. 2. Section through the gestational sac of paticnt 
no. 1, after formalin fixation. Placental tissue covers 
most of the surface, with only one sixth of the sac 
composed of placenta-free, membranous tissue (right 
side of photograph). In this case a relatively well- 
demarcated placental disc occupies approximately halt 
of the sae (left side of photograph), but arim of thinner 
placental tissue extends from the margin of the disc to 
encroach extensively on the adjacent membranous 
portion of the sac. 


part of the gestational sac or of a placental disc 
with tapering placental tissue encroaching onto 
the membranes for variable distances from the 
disc margin. In the latter case, ultrasound diag- 
nosis can only be made with difficulty, since the 
attenuated portion of the placenta cannot always 
be readily demonstrated (Pryse-Davies 1973). 

The antepartum haemorrhage typical of the 
condition must, in many instances, be due to the 
abnormal location of placental tissue near or 
over the cervical os. However, if the attenuated 
placental tissue lies near the os, it may also 
become infected, especially if devitalized. Case 
reports have variously described the membra- 
nous placenta as showing focal villous degener- 
ation (Pryse-Davies et al. 1973), ischaemic 
infarction (Molloy et al. 1983), and villous nec- 
rosis (Culp et al. 1973). Such infected placental 
tissue could act as a source for the amniotic fluid 
infection and help to precipitate early labour. In 
the present series, patient no. 4 showed foci of 
infarction within the membranous placenta. 

The high mortality in our series (6 of 7) almost 
certainly reflects the selection of pregnancies, 
since placentas of live-born infants are not exam- 
ined routinely. The outlook for fetal survival has 
been poor in the past (Fox 1978) butit is likely to 
improve with better survival in general of imma- 
ture but normally-formed infants. We found no 
significant developmental anomalies in the 
fetuses examined, and there was no indication 
from the maternal histories that partial mem- 
branous placenta is a recurrent condition. We 
were not able to demonstrate any maternal pre- 
disposing factor. Many hypotheses have been 
advanced with regard to the aetiology of pla- 
centa membranacea, and are summarized by 
Fox (1978). One theory is that endometritis may 
encourage the abnormal development of villi by 
producing excessive endometrial vasculariza- 
tion, and for this reason we obtained details of 
the women’s contraceptive methods but only 
one had used an intrauterine device. 

Total placenta membranacea is a very rare 
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condition, but a partial variant occurs with 
greater frequency, and this diagnosis should be 
considered in pregnancies with recurrent second 
trimester antepartum haemorrhage. Abnormal 
location and shape of the placenta may be sug- 
gested by ultrasound scan, but diagnosis is often 
difficult. Chorioamnionitis may contribute to 
preterm labour, and the amniotic fluid infection 
may contribute towards subsequent neonatal 
morbidity. 
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Summary. Serum samples from 71 patients with laparoscopically staged 
endometriosis and from 109 age-matched non-pregnant control women 
were tested for antibodies to nuclear, phospholipid, smooth muscle and 
sperm antigens. Immunoglobulin G, M and A and complement com- 
ponents C, and C, were measured. Prevalence of the following autoanti- 
bodies was statistically significantly greater in women with 
endometriosis than in the control group: antinuclear antibodies, anti- 
bodies to ribonucleorroteins, smooth muscle antibodies, lupus anti- 
coagulant and anticardiolipin antibody. Forty-one women with 
endometriosis (58% } had some type of autoantibody compared with 13 
controls (12%). More women in the endometriosis group had IgG and 
IgM levels above the normal range. This was statistically significant for 
IgG in women with grade 3 and for IgM in those with grade 4 endometri- 
osis, IgG levels were significantly higher in antibody-positive women 
with endometriosis than in the control group. Immunoglobulin and 
complement component levels tended to have a positive correlation 


with stage of disease. 


The prevalence of endometriosis has been esti- 
mated to be 1-2% m the general female popula- 
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tion (Simpson et al. 1980). It is strongly 
associated with infertility and has been reported 
as occurring ın up to 30% of patients undergoing 
laparoscopy for unexplained infertility (Insler & 
Lunenfield 1986). Aetiology is still unknown but 
implantation of endometrial cells in ectopic 
locations is thought to be facilitated by a defec- 
tive immune response (Dmowski et al. 1981). 
The corollary may be triggering of an auto- 
immune response such as that described by 
Mathur et al (1982) towards endometrial and 
ovarian antigens. Abnormal autoimmune fac- 
tors may be relevant either as a consequence 
(Steele et al. 1984) or a cause (Gleicher et al. 
1987a) of the disease. The latter group presented 
evidence that endometriosis is characterized by 
polyclonal B cell activation and suggested that 
concomitant systemic effects may explain the 
infertility and fetal loss associated with endo- 
metriosis. Reduced in vitro fertilization rates per 
oocyte have been reported ın patients with endo- 


metriosis (El-Roeiy et al. 1987), although this 
may be due to a functional defect of the oocyte 
leading to ovulatory disorder rather than to 
autoimmune factors (Wardle et al. 1985). We 
have attempted a further assessment of the sig- 
nificance of autoreactivity in endometriosis by 
testing patients for autoantibodies to nuclear, 
phospholipid and smooth muscle antigens. 


Patients and methods 


Serum samples were obtained from 71 patients 
with laparoscopically confirmed endometriosis. 
The condition was classified into Stage 1, 2, 3 or 
4 endometriosis (Buttram 1985). Thirty patients 
had grade 1 (42%), 24 grade 2 (34%), 14 grade 3 
(20%) and 3 grade 4 (4%) disease. Thirty-seven 
patients were nulliparous and 31 were parous (3 
not known). Six women had received danazol at 
some time before collection of sera and five 
further women were taking danazol at the time 
that blood was obtained. Endometriosis was 
diagnosed in 49 women at the time of either lapa- 
roscopy, laparotomy or hysterectomy for pelvic 
pain (30), deep dyspareunia (3), dysmenorrhoea 
(2), pelvic mass (5), ovarian cyst (3) and fibroids 
(6). Seventeen women were asymptomatic, 
presenting with infertility, and in five other 
women endometriosis was an incidental finding 
at laparoscopic sterilization. In addition serum 
was studied from 109 normal non-pregnant 
women aged between 20 and 40 years (mean 
31-6 years). The mean age of the women with 
endometriosis was 33-5 years (range 16-50 
years). 

Serum samples were stored at —70°C and anti- 
bodies to nuclear antigens and soluble ribonu- 
cleoproteins were assayed by immuno- 


Table 1, Distnbution of positive antibodies 


Endometriosis 

No. positive/ 
Antibody No. tested (%) 
Antinuclear 19/68 (27-8) 
Anti-Hep 2 19/40 (47-5) 
Anti-Ro (SS-A) 2/71 (2:8) 
Anti-La (SS-B) 2/71 (2:8) 
Anti-smooth muscle 25*/69 (36-2) 
Lupus anticoagulant 2/46 (4-3) 
Anticardiolipin THT1 (9-9) 
* all IgG. 


t2 IgG; 2 IgM, 3 both. 
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fluorescence, counterimmunoelectrophoresis, 
double immunodiffusion and Western blots as 
described previously (Taylor et al. 1988). Lupus 
anticoagulant was detected by prolongation of 
the activated partial thromboplastin time (Tate 
& Scott 1984) and anticardiolipin antibodies 
were measured using an enzyme immunosor- 
bent assay validated by an international work- 
shop (Harris et al. 1987). Levels of 
anticardiolipin antibody were defined using 
GPL and MPL units for IgG and IgM respect- 
ively, these being the equivalent to the card- 
iolipin binding activity of 1 ug/ml of an affinity 
purified IgG/IgM anticardiolipin antibody from 
a standard serum. Smooth muscle IgG, IgM and 
IgA antibodies were detected using indirect 
immunofluorescence on rodent substrates. 
Serum immunoglobulin G, M and A and comp- 
lement components C, and C, levels were deter- 
mined by standard radial immunodiffusion 
techniques. Antisperm antibodies were detected 
with an enzyme immunosorbent assay using 
whole sperm as the antigen. We could not per- 
form all the tests for autoantibodies in every 
woman because of limited volume of serum 
available. There was no selection for this. 

Results were analysed by Student’s t-test or 
the x’ distribution, as indicated in the text. 


Results 


Serological findings in relation to autoantibodies 
tested for are shown in Table 1. Prevalence of all 
the following autoantibodies was statistically sig- 
nificantly elevated in women with endometriosis 
compared with the control group (?-test); anti- 
nuclear antibodies detected by immunofluores- 
cence on both rodent and Hep-2 substrates; 


Control 
(n = 109) Significance 
n (%) P (’-test) 
5 (4-6) <0-001 
7 (6:4) <0-001 
1 (0-9) <0-01 
1 (0-9) <0-01 
5* (4-6) <0-001 
0 <0-05 
0 <0-001 
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Table 2. Levels of ımmunoglobuln GM and A and complement components C, and C, in patients with 


endometriosis and normal controls 


Patient group n IgG (mgd) IgM (mg/dl) IgA (mg/d!) C, (mg/dl) C, (mg/dl) 

Normal control 109 1188 (218) 269-4 (117) 236-2 (85-3) 82:1 (18-7) 24:1 (8.4) 

Endometriosis 
Total group 71 1252 (314) 265-8 (105) 226 6 (77-3) 82-1 (24-1) 26:8 (10-1) 
Grade 1 30 1288 (291) 246-1 (108) 225-8 (79:0) 83-0 (28-3) 24-1 (11-3) 
Grade 2 24 1213 (280) 270-7 (93-9) 224-5 (82-0) 77-0 (19-5) 25-4 (8-0) 
Grade 3 14 1203 (398) 282-1 (121-5) 212-0 (51-9) 84-9 (20-1) 25:9 (5-9) 
Grade 4 3 1443 (452) 348:3 (49-2)łt 321-7 (91-7) 101-9 (28-6) 37-7 (14-3) 
Antibody positive 41 1299 (316)* 287-8 (103) 241-4 (76-3)  801(192})} 25-2 (6-6) 


Results are means (SD) values 


* Compared with normal control group P<0-05 (t-test) 


t Compared with grade 1 patients P<0-D5 (t-test). 


antibodies to the ribonucleoprotein antigens Ro 
and La; smooth muscle antibodies; lupus anti- 
coagulant and anticardiolipin antibody. The 
total number of women with endometniosis 
having some type of autoantibody was 41 of 71 
(58%) compared with 13 of 109 control women 
(12%). The smooth muscle antibodies in both 
the endometriosis group and the normal controls 
were of low titre, up to 1 in 20. Of the five 
patients with IgG anticardiohpin antibodies 
detected in the endometriosis group, three had 
low positive (5:2-15 GPL), one medium positive 
(15-80 GPL) and one strong positive (>80 GPL) 
antibody. Four of the five patients with IgM anti- 
cardiolipin antibodies detected had ‘ow positive 
and one strong positive antibody. When auto- 
antibody prevalences were analysed by grade of 
endometnosis, there was a tendency for posi- 
tivity of antinuclear antibodies to rise and anti- 
cardiolipin antibodies to decrease with 
increasing grade, the difference between grade 1 
and grade 4 patients with respect to antinuclear 
antibodies was statistically significant (P<0-05; 
x’ test). 

Immunoglobulin and complementcomponent 
levels are shown in Table 2. There was no signifi- 
cant difference in any of these factors between 
the women with endometriosis and the normal 
controls although both IgG and C, levels were 
higher if patients with endometrios:s. The pro- 
portion of subjects with IgG and IgM levels 
above the normal range was higher m the endo- 
metriosis group than in the controls and this was 
statistically significant for IgG in grade 3 patients 
(P<0-01) and IgM in grade 4 patients (P<0-05, 
’-test). Table 2 also shows immunoglobulin and 
complement component levels in patients with 


endometriosis who had at least one type of auto- 
antibody. The increased levels of IgG, IgM and 
IgA in the endometriosis group were significant 
for IgG (P<0-05, t-test). There was a tendency 
for a positive correlation between the stage of 
the disease and levels of immunoglobin and 
complement components and this was significant 
for IgM (P<0-05, t-test), between grade 1 and 
grade 4 patients. Four of the patients with endo- 
metriosis and one in the control group had IgG 
antisperm antibodies. 


Discussion 

These results indicate a high level of autoreactiv- 
ity in women with endometriosis. The increased 
prevalence across a range of antibodies lends 
support to previous evidence for both organ- 
specific (Mathur et al. 1982) and non organ- 
specific (Gleicher et al. 1987a) immune 
responses. 

In recent years, an immune component has 
been recognized in several types of reproductive 
failure at various levels including fertilization, 
implantation and the development of the feto- 
placental unit. There is evidence that in some 
women various types of abnormal gestation are 
characterized by particular autoantibody pro- 
files (Taylor et al. 1986). Antiphospholipid anti- 
bodies (Harris et al. 1986) and antibodies to 
ribonucleoproteins (Maddison et al. 1984) have 
been correlated with fetal loss. Women suffering 
from unexplained infertility have been shown to 
have elevated levels of autoantibodies to smooth 
muscle and phospholipid antigens (Gleicher et 
al. 1987b; Taylor et al. 1989). It is of interest that 
pregnancy loss associated with endometriosis 1s 


reported to be more frequent in stage 1 patients 
(Wheeler et al. 1983). Prevalences of antiphos- 
pholipid antibody were found to be higher, in 
our study and that of Gleicher et al. (1987a), in 
such stage 1 patients. Autoantibody effects may 
underlie the association between endometriosis 
and infertility; 11 patients in our study presented 
with primary and six with secondary infertility. 

Alterations in detection of autoantibodies 
may occur in relation to treatment. Of six 
women who had received danazol at some time 
previous to collection of sera, two had anticard- 
iolipin antibody and anti-Ro (SS-A)/La (SS-B) 
antibodies and four had no detectable anti- 
bodies. Five other patients were receiving dana- 
zol therapy at the time of testing; none had 
anticardiolipin or antinuclear antibodies but 
four had anti-smooth muscle antibodies. In addi- 
tion to exerting endocrine effects through recep- 
tor binding, danazol is thought to have 
immunosuppressive properties. It has been 
reported to decrease IgG antiphospholipid anti- 
bodies significantly in patients with endometri- 
osis (El-Roety et al. 1988). Clarification of the 
effects of danazol on individual antibodies and 
correlation with suppression of disease will 
clearly be of interest in confirming the clinical 
importance of this treatment and in providing 
information about autoantibody pathogenicity. 

The detection of a variety of autoantibodies in 
patients with endometriosis is compatible with a 
state of polyclonal B cell activation, often 
characterized by increased total immunoglobu- 
lns. These have been reported as both 
unchanged (Mathur et al. 1982; El-Roiey et al. 
1988) and decreased (Meek et al. 1988), whereas 
Gleicher et al. (1987a) found an increase in IgG 
levels in endometriosis patients, and in IgG and 
IgA levels in lupus anticoagulant-positive 
patients compared with those who were lupus 
anticoagulant-negative. In our study IgG levels 
were significantly higher in women with endo- 
metriosis who had at least one type of auto- 
antibody. These findings and the positive 
correlation between stage of disease and immu- 
noglobulin levels, also previously noted by El- 
Roiey et al. (1988), support a role for auto- 
immune processes in endometriosis although a 
concomitant increase in level of autoantibodies 
was observed in the present study only with res- 
pect to those directed towards nuclear antigens; 
antiphospholipid antibodies tended to decrease 
with increasing grade. 

Differences in complement component levels 
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between patients with endometriosis and normal 
women might be expected, either a depression 
due to hypercatabolism in the formation of 
immune complexes or an elevation as a con- 
sequence of increased synthesis during an 
inflammatory process. Decreased levels of C, 
and C, were found by Meek et al. (1988), sub- 
Stantiating previous findings of complement 
component deposition on the epithelial cells of 
endometrial glands of a patient with endometri- 
osis (Weed & Arquembourg 1980). Badaway et 
al. (1984) reported increased concentrations of 
C, and C, in the serum and peritoneal fluid of 
patients with endometriosis. In our study there 
was a positive correlation between stage of 
disease and levels of C, and C,, although differ- 
ences between the grades did not attain statis- 
tical significance. Due to the broad normal range 
of complement concentrations serial measure- 
ments in individuals with endometriosis may be 
required to determine whether these levels can 
be utilised as an index of disease activity. 

It has been suggested that endometriosis ful- 
fils the classic characteristics of an autoimmune 
disease (Gleicher et al. 1987a). Our findings sup- 
port the concept of a high level of autoreactivity 
in endometriosis, although it is clear that some 
women with this disease do not exhibit signs of a 
polyclonal B cell activation. Furthermore, a 
causal role of autoantibody in producing disease 
or interfering with the reproductive process 
remains undefined. 
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Maternal plasma corticotrophin-releasing hormone— 
elevated in preterm labour but unaffected by 


indomethacin or nylidrin 


TAPIO KURKI, TIMO LAATIKAINEN, KATARIINA SALMINEN- 


LAPPALAINEN, OLAVI YLIKORKALA 


Summary. The role of corticotrophin-releasing hormone (CRH) in pre- 
term labour was studied in 23 women in preterm labour at between 26 
and 33 weeks gestation who were randomly allocated to receive treat- 
ment with indomethacin (n=11) or with nylidrin a beta-sympathomi- 
metic agent (7=12). Maternal plasma CRH in the preterm group 
(median 70, range 9-597 pmol/l) before therapy was higher (P<0-05) 
than that in 23 control pregnancies, without uterine contractions, 
matched for gestational age (median 51, range 4-127 pmol/l). CHR 
levels determined after 3 and 24 h of treatment showed a 10% decrease 
in the indomethacin group and 10-20% decrease in the nylidrin group, 
but these changes were not statistically significant. After cessation of 
uterine contractions during tocolysis, 12 women proceeded to give birth 
preterm (<37 weeks) and their pretreatment CRH levels (median 195, 
range 9-597 pmol/l) were higher (P<0-05) than those in women whose 
pregnancy proceeded to term (median 52, range 16-207 pmol/l). In 
another group of women, full-term labour was not accompanied by any 
changes in maternal CRH levels. Umbilical plasma CRH levels were 
1-1-9-8% of the paired maternal levels and did not rise with advancing 
gestational age. Nor had the type of delivery (elective caesarean section 
before labour, or preterm or term vaginal delivery) any effect on fetal 
CRH levels. Neither maternal nor fetal CRH was related to maternal or 
fetal cortisol levels. We conclude that: (i) maternal CRH is elevated in 
preterm labour, (ii) maternal CRH is not affected by treatment with 
indomethacin or nylidrin and (iii) fetal CRH is of no significance in the 
initiation of preterm or term labour. 


Corticotrophin-releasing hormone (CRH), orig- 
inally isolated from the ovine hypothalamus by 
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Vale et al. (1981), stimulated the synthesis of 
ACTH in various in vitro models (Shibasaki et 
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al, 1982; Saijonmaa et al. 1988; Robinson et al. 
1988). During pregnancy, the placenta becomes 
the most significant source of CRH, and 
accounts for an approximately 50-fold rise in 
CRH levels in maternal plasma during the last 
trimester of pregnancy (Shibasaki et al. 1982; 
Saijonmaa et al. 1988; Robinson et al. 1988; 
Sasaki et al. 1984; Goland et al. 1986; Campbell 
et al. 1987; Laatikainen et al. 1987; Wolfe et al. 
1988a). Other sources of CRH mav include the 
amnion and decidua both of which are capable of 
producing CRH in vitro (Jones et al. 1989). CRH 
is also present in fetal blood, where concen- 
trations are approximately 1-10% of the 
respective maternal levels (Economides et al 
1987) and it has been detected in the amniotic 
fluid (Laatikainen et al. 1988). 

The significance of the hypothalamic-pitui- 
tary-adrenal axis in the initiation of preterm or 
term labour has been studied thoroughly (Casey 
& MacDonald 1988; Challis 1989). Briefly, the 
rise of fetal ACTH triggers labour in sheep, but 
not in women. Nevertheless, the intactness of 
the fetal hypothalamic-pituitary axis may be a 
factor in human labour, as suggested by the 
incorrect timing of labour in women whose 
fetuses have structural abnormelities of the 
hypothalamic-pituitary-system; both preterm 
and post-term birth are common (Casey & Mac- 
Donald 1988; Challis 1989). Also, cortisol levels 
increase both in maternal and fetal blood in 
response to labour (Casey & MacDonald 1988; 
Challis 1989). 

CRH could be a factor in the initiation of 
labour through an effect on the pituitary-adrenal 
axis or by otherwise promoting zetal maturity 
(Robinson et ai. 1988; Laatikainen et al. 1988). 
The labour-promoting effect of CRH could be 
mediated through oxytocin and prostaglandins 
(Liggins & Wilson 1989), since an oxytocin- 
induced rise in placental synthesis of CRH 
(Petraglia et al. 1987) could potenziate the effect 
of oxytocin on the contractility of the myometri- 
um (Quartero & Fry 1989). Supporting the role 
of CRH in labour are data on increasing CRH 
concentrations in maternal plasma during term 
labour (Campbell et al. 1987; Stalla et al. 1989), 
although these findings have been disputed 
(Goland et al. 1986; Laatikainen ef al. 1987). In 
addition to prostaglandins (Jones & Challis 
1989), mediators such as noradrenaline and 
adrenaline also stimulate placental synthesis of 
CRH in vitro (Petraglia et al. 1989). We have 
investigated maternal and umbilical plasma con- 


centrations of CRH and cortisol in women in 
preterm labour randomly assigned to receive 
tocolytic treatment with a prostaglandin syn- 
thesis inhibitor, indomethacin, or a beta-sympa- 
thomimetic agent, nylidrin. 


Subjects and methods 


The study included 89 pregnant women in five 
different categories (Table 1). The study was 
approved by the local ethics committee. All the 
women received both written and oral infor- 
mation about the study and all of them gave 
informed consent. 

One group comprised 23 otherwise healthy 
women with singleton pregnancies who were 
admitted to the hospital because they appeared 
to be in preterm labour at between 26 and 33 ges- 
tational weeks. They all had regular painful uter- 
ine contractions at <10-min intervals, and the 
cervix was softened and open (the median 
Bishop score was 6 (range 2-8) (Bishop 1964). 
The fetal membranes were intact. As the control 
group we studied 23 healthy pregnant women 
without uterine contractions who were matched 
for gestational age. 

The other groups included 43 women at term. 
Of these 12 were studied 12-24 h before the 
onset of labour contractions, and 11 were stud- 
ied after being in labour for 3-12 h (the cervix 
was open 5-10 cm dilated). The last group com- 
prised 20 women who were delivered at term of 
healthy infants by elective caesarean section 
under epidural anaesthesia (narrow pelvis, pre- 
vious caesarean section), The clinical character- 
istics of the study population are given in 
Table 1. 


Tocolytic therapy 


The 23 women who appeared to be in preterm 
labour were assigned in random order (using 
sealed envelopes) to receive treatment either 
with indomethacin (11 women) or nylidrin (12 
women). The two groups were similar for 
maternal age, gestation and distribution of 
parity. 

The indomethacin (Orion Pharmaceutica, 
Finland) course lasted 3 days and consisted of an 
initial 100 mg rectal suppository followed by two 
50 mg oral capsules at 8-h intervals for the first _ 
day; on days 2 and 3 the dose was 50 mg given 
orally, three times a day. 

Nylidrin (buphenine hydrochloride, Onon 


Table 1. Clinical characteristics of the study population 


Preterm pregnancy 
Preterm 
contractions No contractions 
(n=23) (n=23) 
Age (years) 
Median 29 29 
Range (22-39) (22-38) 
Gestational age (weeks) 
At study 
Median 28 28 
Range (26-33) (26-33) 
At delivery 
Median 36 40 
Range (26~41) (37-41) 
P<0-05 
Birthweight (g) 
Median 2575 3620 
Range (680~3890) (2860-4160) 
P<0-05 
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Term pregnancy 
Elective 
Before labour In labour caesarean section 
(n=12) (n=11) (n=20) 
30 32 30 
(22-38) (21-39) (22-39) 
40 40 39 
(38-41) (37-41) (37-40) 
40 40 39 
(38-41) (37-42) (37-40) 
3435 3990 3350 
(2830-4000) (3160-4370) (2680-4250) 





Pharmaceutica, Finland) was infused intra- 
venously at an initial dose of 50 ug/min, this was 
increased within 30 min to the maximum of 150 
ue/min. The nylidrin infusion was continued for 
3 days. The principle of double-dummy tech- 
nique was followed so that all patients received 
the intravenous infusion (containing nylidrin or 
placebo) or rectal suppositories and oral cap- 
sules (containing indomethacin or placebo). 


Blood sampling 


Venous blood samples from the women were 
collected in ice-cold test tubes containing EDTA 
as an anticoagulant. In women with preterm 
labour the sampling took place at admussion, 
before tocolytic treatment, and was repeated 3 
and 24 h later, during treatment. In the 20 
women delivered by elective section maternal 
blood samples for CRH were collected before 
the insertion of either the intravenous or the epi- 
dural cannula. 

A mixed blood sample was collected from the 
umbilical cord immediately after the birth of 23 
infants born vaginally (12 preterm and 11 at 
term), whereas separate samples were obtained 
from both the umbilical artery and vein immedi- 
ately after birth in the 20 infants born by elective 
caesarean section. 

Plasma was separated at 4°C by centrifugation 


at 1500 g for 10 min. and stored frozen at ~21°C. 
CRH was estimated by radioimmunoassay as 
described by Laatikainen et al. (1987). Briefly: 
50-200 ul of plasma was diluted with 2 ml of 20% 
acetonitrile in 0-1 N HCl, and the mixture was 
put through Sep Pak C 18 cartridges (Water 
Associates Inc., Milford, MA, USA), activated 
with 5 mi of methanol, 10 mi of distilled water 
and 5 ml of 20% acetonitrile in 0-1 N HCI before 
use. After application of the sample, the cartri- 
dges were washed with 10 ml of 20% acetonitrile 
in 0-1 N HCl, and CRH was eluted with 4 ml of 
60% acetonitrile in 0-1 N HCI. The mean recov- 
ery of CRH added to plasma samples was 62%, 
and no correction for losses was made. The 
intra-and interassay variations of CRH determi- 
nations were 6:8% and 11-:0%. Plasma cortisol 
was measured using a commercial RIA kit 
(Farmos Diagnostica, Turku, Finland). The 
mtra-~and interassay variations were 2-8% and 
50%. 

Statistical analyses involved Spearmans corre- 
lation, Student’s t-test for unpaired and paired 
observations (umbilical vein and artery blood) 
and the Wilcoxon signed rank test. To improve 
the detection of any possible treatment-induced 
changes, CRH and cortisol values during indo- 
methacin and nylidrin therapy were also 
expressed as a percentage of the woman’s initial 
level. 
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Fig. 1. Plasma corticotrophin releasing hormone 
(CRH) levels ın four groups of pregnancies: (1) 23 in 
preterm labour; (2) 23 controls matched for 
gestational age; (3) 12 before labour at term; (4) 11 m 
labour at term. 

23 women in group 1, 12 were delivered preterm (W) 
and 11 at term (@). CRH levels were significantly 
higher (P<0-05) in the preterm labour group than in 
the control group. 


Results 
Effects of tocolytic treatment 


The treatment lasted 3 days in 11 women receiv- 
ing indomethacin and in nine women receiving 
nylidrin. In the other three women in the nyli- 
drin group, uterine contractions stopped after 
24-48 h treatment and treatment was discon- 
tinued. Labour was halted for more than 24 h in 
all 23 women in preterm labour, and was post- 
poned beyond the 37th week in 11 women; seven 
of them (64%) received indomethacin and four 
(36%) nylidrin. Twelve women were delivered 
before the 37th week (median 33, range 26-36 
weeks); four of them (33%) received indo- 


methacin and eight (68%) nylidrin. The median 
birthweight of the preterm infants was 1995 g 
(range 680-2610). 


Plasma CRH concentrations 


The women in preterm labour had higher CRH 
concentrations at admission (median 70, range 
9-597 pmol/l) (P<0-05) than those in the ges- 
tational age-matched control group who had no 
uterine contractions (median 51, range 4-127 
pmol/l) (Fig. 1, Table 2). Within the subgroups 
with preterm labour, CRH concentrations in 
women who, after cessation of contractions 
during tocolysis, were delivered preterm 
(median 195, range 9-597 pmol/1) were higher 
(P<0-05) than that in women who proceeded to 
delivery at term (median 52, range 16-207 
pmol/l) (Fig. 1). 

In the 23 women studied at term there was no 
difference in CRH levels between those sampled 
just before labour and those sampled in labour 
although labour was associated with a rise in cor- 
tisol levels (Fig. 1, Table 2). 

Pretreatment CRH levels did not differ signifi- 
cantly between the groups treated with indo- 
methacin (median 52, range 9-356 pmol/l) and 
nylidrin (median 166 range 28-597 pmol/l). 
Indomethacin treatment was accompanied by a 
fall of about 10% in CRH levels at 3 and 24 h and 
that of nylidrin by a fall of 10-20% at parallel 
times; but these changes were not significant 
(Fig. 2). Cortisol levels fell significantly 
(P<0-05) 3h after the start of therapy in both 
treatment group (Fig. 2). 

The CRH level in umbilical blood was not 


Table 2. Maternal plasma concentrations of corticotrophin-releasing hormone (CRH) and cortisol in the study 


population 
Preterm pregnancy 
Preterm 
contractions No contractions 
(n=23) (n=23) 
CRH (pmol/l) 
Median 70 5I 
Range (9-597) (4-127) 
P<0-05 
Cortisol (nmol/l) 
Median 519 534 
Range (206-1268) (345-827) 


Term pregnancy 
Elective 
Before labour In labour caesarean section 
(n=12) (n=11) (n=20) 
1137 1156 1107 
(368-4100) (350-4014) (358-4001) 
526 764 547 
(393-899) (413-1099) (466-890) 


P<0-05 
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Fig. 2. Maternal plasma concentrations (mean+SE) of 
corticotrophin-releasing hormone (CRH) and cortisol 
expressed as a percentage of pretreatment levels in 
women in preterm labour during treatment with 
indomethacin (-O0-) or nylidnn (-W-) The decrease 
in cortisol was significant (P<0-05) in both treatment 
groups at 3 bh 


dependent on the mode of delivery whereas 
active labour, either at term or preterm, was 
accompanied by a rise in umbilical cortisol 
(Table 3). CRH levels in umbilical plasma were 
only 1-1-9-8% of the respective maternal levels 
in 43 infant-mother pairs. CRH levels (n=20) in 
the umbilical artery (median 7, range 2-18 
pmol/l) or vein (median 12, range 2-22 pmol/l) 
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did not differ significantly, as tested by the 
paired t-test. 

No significant correlation existed between 
maternal CRH and maternal cortisol (r=0-30; 
n=43; P=0-180) or between fetal CRH and fetal 
cortisol (r=0-10; n=43; P=0-915). Maternal 
CRH, as studied 12-24 h before or during labour 
at term correlated with the fetal umbilical CRH 
(r=0-60; n=11; P<0-05), but no correlation was 
observed between maternal cortisol and fetal 
cortisol (r=0-30; n=11; P=0-450), or between 
placental weight and maternal CRH levels 
(r=0-15; n=31; P=0-710). 


Discussion 


It is well established that CRH levels in maternal! 
plasma rise approximately 10-50 foid during the 
last trimester of pregnancy (Sasaki et al. 1984; 
Goland et al. 1986; Campbell et al. 1987; Laatı- 
kainen et al. 1987; Wolfe et al. 1988a). This find- 
ing was confirmed in the present study; the CRH 
concentration rose approximately 20-fold from a 
median of 51 pmol/l at 28 gestational weeks to a 
median of 1137 pmol/l before the onset of term 
labour. There is also a general consensus that the 
rise in maternal CRH during the last trimester of 
pregnancy originates mainly from the placenta 
(Shibasaki et al. 1982; Saijonmaa et al. 1988; 
Robinson et al. 1988; Sasaki et al. 1984; Goland 
et al. 1986; Campbell et al. 1987; Laatikainen et 
al, 1987; Wolfe et al. 1988a); other sources could 
include the decidua or amnion, which also pro- 
duce CRH (Saijonmaa et al. 1988; Jones et al. 
1989). 

Preterm uterine contractions were associated 
with elevated maternal plasma CRH concen- 
trations whereas term labour was not associated 
with any further elevation in maternal plasma 


Table 3. Umbilical plasma concentrations of corticotrophin-releasing hormone (CRH) and cortisol in preterm 
(<37 weeks gestation) and term infants born vaginally or by caesarean section 


Preterm labour Term labour Elective caesarean section at term 
Mixed blood Mixed blood Vein blood Artery blood 
No. of infants 12 11 20 20 
CRH (pmol/l) 
Median 11 13 12 7 
Range (4-33) (2-26) (2-22) (2-18) 
Cortisol (amol) 
Median 379" 333° 157° not done 
Range (86-1113) (159-602) 


a and b compared with c. P<0-05 Wilcoxon test. 


(83-366) 
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CRH. We may thus conclude that maternal 
stress probably does not account for the rise in 
CRH associated with preterm -abour. This 
increase probably orginates from the immature 
placenta and/or decidua, which may have the 
capacity to react to uterine contractions by an 
increased output of CRH. Our data do not allow 
us to deduce whether this phenomenon is solely 
a result of increased release of CRH due to pla- 
cental ‘compression’ or whether the synthesis of 
CRH is actually stimulated. The latter explana- 
tion is supported by our finding that the rise in 
CRH was more marked in women who were sub- 
sequently delivered preterm than in those who 
gave birth at term although we found no differ- 
ence in the degree of uterine activity between 
these two subgrops. The mechanism could 
include prostaglandins being increasingly pro- 
duced and released during preterm labour (Lig- 
gins & Wilson 1989) and this may stimulate CRH 
synthesis in the placenta (Petragka et al. 1987) 
and fetal membranes (Jones & Challis 1989). 
Our data on increased CRH levels in women 
with subsequent preterm delivery accord with 
Wolfe et al. (1988b) who found an elevation in 
maternal CRH ın 4 of 5 women several weeks 
before the onset of preterm labour. 

In view of the data that prostaglandins (Petra- 
glia et al. 1987; Jones & Challis 1989) and sympa- 
thomimetic amines (Petraglia et al. 1989) may 
stimulate CRH synthesis in vitro, our finding of 
no change in CRH levels following the prosta- 
glandin-synthesis-inhibitor indomethacin and 
the beta-sympathomimetic nylidrin are of 
interest. Theoretically, the rather large dose of 
indomethacin that inhibit uterine contractility 
through a fall in prostaglandin synthesis 
(Keirese et al. 1989) should have decreased, and 
nylidrin should have increased CRH levels, but 
we found that both indomethacta and nylidrin 
were associated with a slight, although not sig- 
nificant, decrease in CRH levels. This was per- 
haps a consequence of the inhibition of uterine 
contractions rather than a direct effect on CRH 
synthesis. Our data thus suggest that prosta- 
glandin synthesis inhibitors or beta-sympatho- 
mimetics have no, or minimal, effect on 
placental’ CRH synthesis in vivo. 

In agcytdange with previous data (Sasaki et al. 
19 and et al. 1986; Wolfe et al. 1988a; 
Economides et al. 1987), umbilical CRH levels 
'were .corpglated with the respective maternal 
lud byt- were only about 1-10% of maternal 
levels, 1 is suggests that CRH ss released into 
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maternal and fetal blood from the same source, 
probably from the placenta (Shibasaki et al. 
1982; Saijonmaa et al. 1988; Robinson et al. 
1988; Sasaki et al 1984; Wolfe et al. 1988a), 
although in the present study, no statistically sig- 
nificant relation between maternal CRH levels 
and placental weight emerged. Furthermore, no 
significant difference was seen in CRH levels 
between umbilical vein and artery. This agrees 
with data reported by Campbell et al. (1987), but 
disagrees with those of others (Goland et al. 
1986; Sasaki et al. 1987) who reported higher 
CRH levels in umbilical vein than in artery. As a 
new finding, we report that umbilical CRH 
levels did not rise with advancing gestational 
age, and were not affected by the presence of 
uterine activity, whether preterm or term Thus 
it is unlikely that fetal CRH is of significance for 
the initiation of human labour. CRH levels in 
umbilical plasma at or near term in our study 
were approximately 1-10% of the respective 
maternal levels, which fits with the data from the 
second trimester (Economides et al. 1987). This 
also implies that fetal CRH synthesis does not 
change dramatically with advancing gestation. 

Cortisol levels ın maternal and fetal blood in 
our study accord with previous data (Casey & 
MacDonald 1988). These levels did not relate to 
the concentration of CRH and this is in accord- 
ance with previous data (Sasaki et al. 1984; 
Goland et al 1986; Economides et al. 1987; 
Wolfe et al 1988a). Thus, it ts likely that CRH 
does not have a role in control of the function of 
the pituitary-adrenal axis in pregnancy. Evi- 
dently, any excess of CRH in maternal blood ıs 
bound to a specific binding-protein that may 
limit its biological activity (Linton & Lowry 
1986; Orth & Mount 1987). 
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Summary. Twenty-three pregnancies with fetuses at risk for pulmonary 
hypoplasia were studied weekly until delivery. The amount of time 
spent in fetal breathing activity was recorded under controlled condi- 
tions during 1 h using real-time ultrasound. An amniotic fluid index was 
determined. The clinicians and the pathologist were unaware of the 
ultrasound findings. Eight of 23 fetuses did not breathe at the last ultra- 
sound examination. Three babies died of pulmonary hypoplasia and 
two of these showed fetal breathing before birth. The three deaths were 
associated with rupture of the membranes at <20 weeks gestation and of 
244 days duration. One infant developed bronchopulmonary dysplasia. 
The amniotic fluid index in these four pregnancies was low and the new- 
born infants had limb contractures. Chorioamnionitis/funisitis was 
noted in 13 placentas. Eight fetuses were assessed for fetal breathing 
within 2 days of birth. The lack of fetal breathing had sensitivity, speci- 
ficity, positive and negative predictive values of 0-75 for chorioamnion- 
itis/funisitis. In this pilot study the absence of fetal breathing was of no 
value in predicting lethal pulmonary hypoplasia, but was related to 
chorioamnionitis/funisitis. We recommend further studies of fetal 


breathing in relation to fetal/neonatal infections. 


It is controversial whether the absence of fetal 
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breathing (FB) can predict lethal pulmonary 
hypoplasia (Fox & Moessinger, 1985; Blott et 
al., 1987; Moessinger et al. 1987; Greenough et 
al. 1988, Blott & Greenough, 1988). A signifi- 
cant correlation between absence of FB and 
presence of bacteria in amniotic fluid has been 
reported (Goldstein et al. 1988) and the lack of 
FB movements has also been associated with 
amnionitis and neonatal infection (Kivikoski et 
al 1988). In a retrospective unblinded study, in 
which the test results were known to the attend- 
ing physicians, the presence of FB activity was 
suggested to be a good predictor of an outcome 
free of infection (Vintzuleos et al. 1986). 

This blind prospective pilot study was 
designed to determine if ultrasound assessment 
of FB movements 1s of value in the prediction of 
pulmonary hypoplasia and/or choricamnionitis/ 
funisitis. The study was approved by the 


Research Ethics Board of the Women’s College 
Hospital. 


Subjects and methods 


After informed consent, 23 women with single- 
ton pregnancies and fetuses at risk for lung hypo- 
plasia because of preterm prelabour rupture of 
the membranes (PROM) at <30 weeks gestation 
were enrolled in the study between February 
1988 and January 1989. The fetuses were studied 
weekly until delivery. Real-time ultrasound 
examination of the fetus used a 3-5 or 5 mHz 
transducer. This took place ın the afternoon 2 h 
after the woman had consumed a meal of 350 
kcal and had not smoked for 4 h. FB activity was 
recorded on videotape during 1h of obser- 
vation. The total. amount of time spent in FB 
activity was recorded using a stopwatch. Pres- 
ence of FB was defined as breathing movements 
that lasted for >6 s with a breath-to-breath inter- 
val <6s. In addition, episodes of sustained FB 
lasting >30 s were recorded. For the analysis of 
FB in relation to lethal lung hypoplasia, the last 
recording before birth was used. However, for 
the analysis of FB in relation to infection, only 
recordings obtained within 2 days of birth were 
used. The clinicians and the pathologist were 
unaware of the ultrasound findings. The diag- 
nosis of lethal pulmonary hypoplasia at autopsy 
(n = 2) was based on a lung weight/birthweight 
ratio of <0 012 (Askenazi & Perlman 1979) ora 
radial alveolar count more than 1 SD below the 
mean for gestational age (Emery & Mithal 
1960). Two pathologists examined at least two 
slides from uninflated lung specimens from each 
case. At least ten radial alveolar counts were 
done for each case. The pathologists’ counts did 
not differ by more than 10% in each case. If 
autopsy was not performed (7 = 1) the diagnosis 
of lethal pulmonary hypoplasia was based on the 
following clinical findings, small and bell shaped 
chest on x-ray, absence of infection, and no 
response to intratracheal instillation of surfac- 
tant. A four-quadrant assessment of amniotic 
fluid volume was made using a modification of 
the method by Phelan et al. (1987) and described 
by Rutherford et al..(1987). Since the gestational 
ages of our patients were less than those to which 
the technique was originally applied, the uterine 
cavity instead of the maternal abdomen was div- 
ided into four quadrants. The maximum vertical 
diameter of the largest fluid pocket was then 
measured in centimetres in each of the four 
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quadrants. Normal values for the gestational 
ages of our patients have not been established 
and for the purpose of this study we arbitrarily 
used the value of <=5-0 cm as an abnormally low 
value. This value had been found to correlate 
significantly with fetal compromise at =36 weeks 
gestation (Rutherford et al. 1987). Surface and 
central bacterial cultures were obtained from all 
babies associated with PROM. Definite neo- 
natal infections included sepsis, meningitis and 
bronchopneumonia as defined previously (Ohls- 
son et al. 1987). Bronchopulmonary dysplasia 
was defined as requiring additional oxygen at a 
corrected postnatal gestational age of 36 weeks 
(Shennan et al. 1988). Chorioamnionitis was 
defined, using a membrane roll, as infiltration 
with polymorphonuclear white blood cells in the 
chorioamnion. Funisitis was defined as infiltra- 
tions with polymorphonuclear cells into Whar- 
ton’s jelly as seen on histological examination of 
a cross section of the umbilical cord. Sensitivity, 
specificity, positive and negative predictive 
values, and accuracy were calculated for the 
absence of FB in predicting chorioamnionitis/ 
funisitis. Accuracy was defined as the sum of the 
true positives and true negatives divided by the 
total population (Sackett et al. 1985). Statistical 
analysis used the Systat™ software for Mac- 
Intosh I[cx™ computer. 


Results 


The 23 fetuses were studied for a total of 46 h on 
1-6 occasions. The mean gestational age at 
PROM was 25-7 weeks (range 18-30 weeks), the 
mean interval between PROM and delivery was 
25 days (range 2-84 days), the mean gestational 
age at last examination was 28-5 weeks (range 
23—33 weeks) and the mean gestational age at 
birth was 28-9 weeks (range 23-34 weeks). The 
median values for these variables are shown in 
Table 1 together with the clinical characteristics. 
Eight of the fetuses did not breathe at the last 
ultrasound examunation, all other fetuses 
showed sustained fetal breathing for >6s and of 
these all but one showed breathing for >30s 

One fetus, who previously had been breathing, 
did not breathe at the last examination and one 
fetus showed no fetal breathing movements on 
the first examination but was breathing at the 
next two examinations (Figure 1). Of the four 
perinatal deaths in the study, one was a stillbirth 
at 23 weeks and was not associated with pulmon- 
ary hypoplasia, the other three were due to pul- 
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Fig. 1. Fetal breathing in relation to gestational age at 
rupture of membranes, latency penod and outcome in 
23 pregnancies. Each square represents 1h of 
ultrasound observation for fetal breathing The 
extremes of the vertical bars indicate gestational age at 
rupture of membranes and gestational age at delivery. 
PH = pulmonary hypoplasia. SB = stil-birth. 


monary hypoplasia. One infant developed 
bronchopulmonary dysplasia Seven infants 
received surfactant as part of a randomized con- 
trolled trial in the unit at the time of this study. 
Nine infants had limb contracture secondary to 
oligohydrammos. The amniotic fluid index was 
<Scm in 16 pregnancies. Chorioamnionitis/ 
funisitis was noted in 13 of 22 placentas exam- 
ined (one placenta was not examined). Eight 
fetuses had a FB assessment within 2 days of 
delivery and all had their placentas examined. 
The sensitivity, specificity, positive and negative 
predictive values and the accuracy were all 75% 
for chorioamnionitis/funisitis ın the absence of 
fetal breathing. The only baby with proven 
infection (bronchopneumonia and associated 
chorioamnionitis and funisitis) did not show FB 
activity when assessed 1 day before birth. 


Discussion 


In this pilot study in a population with a low 
prevalence of pulmonary hypoplasia, the 
absence of FB did not correlate with presence of 
this condition (Table 1, Figure 1) Therefore the 
assessment of FB, using our methods, was of no 
value in the prediction of lethal pulmonary 
hypoplasia. 

It has been postulated that pulmonary hypo- 
plasia could be due to inhibition of breathing 
movements (Gruenwald 1957; Wigglesworth et 
al. 1981). Two groups, one in New York, USA 
(Moessinger et al. 1984; Fox & Moessinger 1985; 
Moessinger et al. 1987) and one in London, 
England (Blott et al. 1987; Greenough et al 
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1988, Blott & Greenough 1988) have studied FB 
in relation to lung hypoplasia Moessinger et al. 
(1984) found that the frequency of FB move- 
ments was unchanged by amniotic fluid drainage 
at 117 days gestation ın the sheep. Furthermore 
in two fetal preparations subjected to long term 
amniotic fluid drainage the frequency of FB 
activity was not affected. Fox & Moessinger 
(1985) reported FB activity in all seven human 
fetuses with prolonged oligohydramnios, but 
compared to matched control fetuses with 
normal amniotic fluid volume, they tended to 
spend less time breathing and did so at lower 
rates. The authors subsequently studied 14 preg- 
nancies with oligohydramnios (4 with fetal anu- 
ria and 10 with PROM) and compared their FB 
activity with that in 45 matched controls with 
normal amniotic fluid volume (Moessinger et al. 
1987). They defined an epoch of FB as beginning 
with a breath followed by two or more within a 
6s window. They found that FB activity had 
been present in all eight infants that died from 
pulmonary hypoplasia (diagnosed at post-mor- 
tem). Fetuses associated with PROM trrespec- 
tive of outcome, spent the same or less time 
breathing compared with controls, whereas 
fetuses with renal anomalies associated with oli- 
gohydramnios and lung hypoplasia spent more 
time breathing than controls. The authors con- 
cluded that the observation of FB activity was 
not helpful in identifying pregnancies with oligo- 
hydramnios at risk of lung hypoplasia (Moess- 
inger et al. 1987). Our findings are consistent 
with those of the New York group. 

The London group has reported a series of 11 
(Blott et al. 1987), 30 (Greenough et al. 1988) 
and 35 (Blott & Greenough 1988) pregnancies 
with PROM occurring at 15 to 26 (Blott et al. 
1987), 15 to 28 (Blott & Greenough 1988) and 15 
to 32 (Greenough et al. 1988) weeks gestation 
and where the duration of PROM was either 
>48 h (Blott et al. 1987), >1 week (Greenough 
et al. 1988) or >2 weeks (Blott & Greenough 
1988). The authors did not give the dates for 
enrolment, nor did they state if these studies 
overlap, and why the inclusion criteria changed. 
They considered fetuses to be breathing only if 
an episode of FB movements was continuous for 
at least 60 s during a 30 min observation period 
(Greenough et al. 1988). In nine pregnancies 
there was an absence of FB movements and 
autopsy ın eight of the nine infants revealed pul- 
monary hypoplasia. They concluded that the 
absence of FB movements was a reliable indi- 
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Table 1. Maternal, fetal and neonatal characteristics in 23 pregnancies 
Gestational age (weeks) 
—— Duration FB Chorio- 
At At Atlast ofPROM activity AFI Contr- Air- Surfactant amnionitis 
PROM delivery FB study (days) (min/sec) (cm) actures leaks Outcome use /funisitis 
i 18 30 29 84 13/0 45 + _ Alive + id 
2. 20 26 26 44 0/0 32 + + PH _ + 
3. 20 28 27 54 6/35 11 + + PH + ~ 
4 20 28 27 56 3/37 32 + + PH — — 
3: 23 23 23 2 0/0 21 - ~ SB — + 
6. 25 25 25 2 0/0 09 — ~ Alive + + 
F; 25 29 29 30 15/20 06 + + BPD _ + 
8. 25 29 25 2 0/0 59 - + Alive — + 
9. 25 26 26 5 2/06 19 - ~ Alive _ n.a. 
10 25 28 2i 22 0/0 1-9 — — Alive — + 
IG 26 26 26 4 0/0 37 -— < Alive + + 
12. 27 29 29 16 0/0 35 — m Alive — + 
13. 27 31 31 31 1/17 76 + ~~ Alive - + 
14 27 29 28 14 253 45 + _ Alive — ~ 
15. 27 33 32 45 30/09 91i + _ Alive “ + 
16 28 34 33 48 2834 114 - — Alive — — 
17. 28 31 31 22 1537 05 + - Alve _ — 
18. 28 32 32 30 20/47 73 -— ~ Alive + - 
19 29 29 29 5 3/16 31 —- ~ Alive + + 
20. 29 29 29 3 0/0 32: = — Alive + 7 
21. 29 31 30 22 26/0 61 — — Alve — + 
RA 30 33 31 26 7146 T4 — =~ Alive — + 
23. 30 30 30 4 21/16 25 — ~ Alive ~ ~ 
Median 27 29 29 22 3-2 


Abbreviations: PROM = prelabour rupture of the membranes. FB activity = total time spent ın breathing 
activity; AFI = amniotic fluid index; PH = pulmonary hypoplasia, SB = stillbirth; BPD = bronchopulmonary 


dysplasia (alive), + present, — absent. 


cator of lung hypoplasia (Greenough et al. 
1988). 

A possible explanation for these conflicting 
results may be the different definitions used for 
FB and pulmonary hypoplasia. Moessinger et al. 
(1987) used lung DNA content or lung/body 
weight ratio or both at autopsy, whereas Blott et 
al. (1988) used a lung/body weight ratio of 
0-012 and a radial alveolar count (performed 
on inflated lungs) of <4-1 (Askenazi & Perlman 
1979). We used a lung/birthweight ratio of 
0-012 (Askenazi & Perlman 1979) or a radial 
alveolar count more than 1 SD below the normal 
value (for un-inflated lungs) for the correspond- 
ing gestational age according to Emery & Mithal 
(1960). According to Askenazi & Perlman 
(1979), the range for radial alveolar count using 
a modification of the method by Emery & Mithal 
(1960) is 4-1-6-3 at term (38 weeks) for un- 
inflated lungs. Blott & Greenough (1988) used 
the value of 4-1 on inflated lungs, even though all 


the infants in their series were born at <35 weeks 
gestation. At this gestation 75% of the predicted 
value for the radial alveolar count for inflated 
lungs would be <3-0 (Cooney & Thurlbeck 
1982). The higher cut-off pomt used by the 
London group could therefore have increased 
the prevalence of lung hypoplasia in their study 
thereby increasing the positive and negative pre- 
dictive values of a FB activity test. The mean 
gestational age at PROM in the study reported 
by Blott & Greenough (1988) was also less (21-3 
weeks, range 15-28 weeks) than in our series 
(25-7 weeks, range 18-30 weeks). In a separate 
study (Ohlsson et al. 1991) to assess the value of 
ultrasound measurements of fetal chest growth 
in the prediction of lethal pulmonary hypo- 
plasia, we encountered no deaths from pulmon- 
ary hypoplasia in a series of 35 fetuses associated 
with PROM at >23 weeks gestation. Moessinger 
etal (1987) studied fewer than four pregnancies 
with PROM at <24 weeks, whereas Blott & 
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Greenough (1988) followed 20 such pregnancies 
and we studied five. It is therefore possible that 
some of the differences in our results can be 
explained by different definitions of FB and dif- 
ferent criteria for the diagnosis of pulmonary 
hypoplasia as well as differences in the true 
prevalence of pulmonary hypoplasia in the dif- 
ferent study populations. Concomitant infection 
could also confound the results. 

Our findings of a significant decrease in FB 
movements in fetuses associated with chorioam- 
nionitis/funisitis support the findings by Gold- 
stein et al. (1988) and Kivikoski et al. (1988). 
Goldstein et al. (1988) found that the absence of 
FB movements and gross body movements of 
<50 s duration was always associaced with posi- 
tive amniotic fluid cultures. Kivikoski et al. 
(1988) found that the frequency of FB move- 
ments, at between 28 and 41 weeks, was 
decreased in pregnancies associated with PROM 
(65%) compared with controls (90%). In a 
group with later evidence of amnionitis/neonatal 
infection, the frequency of FB movements was 
even lower than in the group with PROM only. 
The retrospective study by Vintzileos et al. 
(1986), which has been criticized elsewhere 
(Keirse et al. 1989; Ohlsson & Wang 1990), also 
suggested that the presence of FB activity ıs a 
good predictor of a noninfectious outcome 
(negative predictive value 95-3%}, whereas its 
absence does not necessarily indicate impending 
infection (positive predictive value 50%). 

We conclude that the absence of FB, as 
defined and measured in our pilot study in a 
population with a low prevalence of lethal pul- 
monary hypoplasia, is not of value in predicting 
the condition. Infants that die frcm pulmonary 
hypoplasia have early PROM, lonz standing oli- 
gohydramnios and show limb contracture at 
birth, but there are survivors associated with 
PROM of long duration. If further studies are 
planned, these should concentrate on a popula- 
tion with prolonged PROM at <24 weeks ges- 
tation. The lack of FB appears to be a better 
predictor of chorioammnionitis/funisitis, which is 
a complication often associated with prolonged 
PROM, and probably precedes fetal/neonatal 
infection. Goldstein et al. (1988) have suggested 
that interleukin-1 is secreted by the fetus in 
response to infection and results in decreased 
fetal activity. Based on the present pilot study, 
we recommend further studies of FB in relation 
to fetal/neonatal infections. However, there is a 
need for consensus among investigators regard- 


ing the definitions of fetal breathing and diag- 
nostic criteria for pulmonary hypoplasia. 
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Maternal angiotensin sensitivity and fetal Doppler 
umbilical artery flow waveforms 


COLLEEN M. COOK, BRIAN J. TRUDINGER 


Summary. The angictensin pressor response was investigated in nor- 
motensive pregnancies which had umbilical Doppler flow velocity wave- 
forms suggestive of placental vascular disease. Of the 36 pregnancies 
studied at between 24 and 38 weeks gestation, 18 had a positive response 
to the angiotensin pressor test, these women were delivered earlier 
(35-3 vs 38-5 weeks, P = 0-015), had a lower mean birthweight centile 
(14 vs 36, P<0-001) and higher frequency of fetal distress in labour 
(40% vs 7%, P = 0-06) when compared with the 18 women who had a 
negative response. The Doppler umbilical systolic-diastolic (S-D) ratio 
decreased with gestation in the negative group, suggesting continuing 
placental growth and vascular expansion, whereas the $-D ratio 
increased in the positive group (P<0-001), indicative of vascular oblit- 
eration. We suggest that the positive angiotensin pressor response is pri- 
marily associated with the placental vascular pathology. Angiotensin 
infusion had no acute effect on maternal uteroplacental or fetal umbil- 
ical artery flow velocity waveforms. 


ADONIS 030654569100177H 


During pregnancy, an abnormal pattern in the 
flow velocity waveform (FVW) of the umbilical 
artery identifies vascular pathology in the fetal 
placental circulation (Giles et al. 1985). The out- 
standing feature of this is a decrease in the small 
muscular arteries of the tertiary villi of the pla- 
centa but thickening and sclerosis are also noted 
in the remaining arterial vessels. It is suggested 
that this vascular lesion produces the increase in 
umbilical placental flow resistance. Since this 
placental lesion precedes evidence of fetal com- 
promise, it is believed to cause the fetal effect 
with which it has been associated. Amongst 
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fetuses subsequently born small for gestational 
age (SGA), abnormal umbilical FVWs are pres- 
ent in two-thirds to three quarters (Trudinger et 
al. 1985a) and appear to identify those at great- 
est risk of antepartum hypoxaemia (Nicolaides 
et al. 1988), perinatal asphyxia (Trudinger et al. 
1987a), and neonatal complications (Hackett et 
al. 1987; Trudinger et al. 1990). An abnormal 
umbilical FVW is also a feature of severe preg- 
nancy-induced hypertension (Trudinger et al. 
1985b; Ducey et al. 1987). It is widely believed 
that in hypertensive disease of pregnancy a 
reduction in uteroplacental perfusion causes the 
frequently associated fetal deprivation (Gruen- 
wald 1974). We have questioned this sequence 
because abnormal umbilical FVWs often pre- 
cede overt disease and do not correlate with sev- 
erity or duration (Trudinger & Cook 1990). We 
have suggested that the placental vascular lesion 
identified by abnormal umbilical FVWs might 
precede the clinical features of pre-eclampsia. 


Enhanced sensitivity to angiotensin infusion in 
contrast to the normal pregnancy refractoriness 
is one feature of pre-eclampsia known to pre- 
cede the maternal disease and 1s believed to con- 
tribute to it (Gant et al. 1973). In this study we 
sought to clarify the relations between angioten- 
sin sensitivity and the abnormal umbilical FVWs 
Im a group of normotensive pregnancies identi- 
fied by an abnormal umbilical FVW. 


Subjects and methods 


The study group comprised 36 women with a 
singleton pregnancy who had a Doppler umbil- 
ical FVW systolic diastolic ratio >95th centile, 
according to Thompson et al. (1988), on at least 
two occasions. This was a consecutive series of 
pregnant women referred to our laboratory for 
study, 14 of them were identified initially at their 
antenatal clinic visit by a programme that 
involved screening all pregnancies with Doppler 
at 28 weeks. The other 22 were referred to our 
laboratory by their obstetrician because of con- 
cern about fetal welfare. The gestational age 
ranged from 24 to 38 weeks. Women with hyper- 
tension at the time of Doppler study (sitting 
blood pressure >130/85 mmHg) were excluded 
from this study, as were those taking aspirin. 
Following the study, the women continued 
under the management of their obstetrician who 
had access to the results of the Doppler umbilical 
study, but not the angiotensin sensitivity test. 
The angiotensin infusion sensitivity test 
(AIST) was based on the method described by 
Gant et al. (1973) The women lay in the right 
lateral position. An intravenous line was placed 
in a dorsal vein on the right hand. Blood pres- 
sure was recorded using an automated system 
(Dinamap) with the cuff applied around the left 
arm Blood pressure readings were made at 
2-min intervals and the study did not begin until 
the woman had relaxed and a constant basal 
pressure (three readings) was observed. Angio- 
tensin (Hypertensin Ciba) was infused at an 
initial rate of 4 ng/kg/min and increased at 5-min 
intervals to a maximum rate of 20 ng/kg/min. A 
positive response was defined by an increase in 
diastolic blood pressure of >20 mmHg above 
the basal level at an infusion rate of <20 ng/kg/ 
min. The positive result was confirmed by a 
second blood pressure reading before the infu- 
sion was ceased. Recordings of maternal blood 
pressure were continued after the infusion was 
ceased to reconfirm the basal reading. Our defi- 
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nition of a positive response was determined 
after studies of 25 normal pregnancies at 23-31 
weeks gestation. Only five of these showed a 
pressor response at an infusion rate of <20 ng/ 
kg/min but >12 ng/kg/min (mone at <12 
ng/kg/min). 

Doppler FV Ws were recorded as described by 
Trudinger ef al. (1985a) from the umbilical 
artery and uteroplacental bed arteries before 
angiotensin infusion then during the infusion at 
4, 12 and maximum ng/kg/min and again after 
the blood pressure had returned to basal level. 

The women were followed until delivery and 
had FV Ws recorded at least every 2 weeks. Preg- 
nancy outcome was recorded on standard result 
sheets. 


Statistical analysis 


The angiotensin infusion sensitivity test was 
used to divide the women into a positive and 
negative group. These two groups were com- 
pared using the Mann Whitney U test for data 
not normally distributed relating to gestational 
age and Fisher’s exact probability test for cate- 
gorical data. Birthweight and placental weight 
were compared using an analysis of covariance 
in which the influence of gestational age was 
removed. 

These studies were conducted with the 
approval of our institution’s Research and 
Ethics Committees and informed consent was 
obtained from all the women. 


Results 


A total of 36 pregnant women were studied, 18 
of them had a positive angiotensin pressor 
response (positive group), the other 18 formed 
the negative group. There were seven primigra- 
vida in each of the two groups. Table 1 details the 
pregnancy outcomes. Compared with the nega- 
tive group, the women in the positive group were 
delivered earlier (P = 0-015) and their infants 
were smaller (corrected for gestation) (P<0-02). 
The onset of labour was spontaneous in seven 
women in the negative group, but in only one in 
the positive group. Amongst women allowed to 
labour, fetal distress (repetitive late decelera- 
tions and/or scalp blood sample pH 7-20) was 
more frequent in the positive group (P = 0-06). 

Doppler umbilical and uterine artery FV Ws 
during angiotensin infusion are shown in Table 
2. There were no effects of angiotensin on FVWs 
in any of the studies. 
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Table 1. Pregnancy outcome by angiotensin pressor response m 36 pregnancies with an abnormal umbilical artery 


Doppler flow velocity waveform 





Angiotensin pressor response 





Negative Positive Significance 

No. of women 18 18 
No. of primigravida 7 7 
Gestation (weeks) 

At AIST 30-1 (1-9) 31-3 (3:7) ns* ` 

At delivery 38-5 (2-3) 35-3 (4-0) 0 015* 
AIST study—delivery interval (weeks) 8:5 (3-6) 4-0 (4-5) <0-002* 
Planned vaginal delivery 15 19 
Elective caesarean section 3 8 
Fetal distress in labour 1/15 4/10 0 06 
Birthweight (g) 3048 (538) 2010 (966) <0-02 + 
Mean birthweight centile 36 14 <0-001* 
No. SGA infants (<10th centile) 3 13 <0-001 
Placental weight (g) 572 (168) 374 (162) <0-05 + 
Pennatal deaths 

Stillbirths 0 1 

Neonatal deaths 1 0 


Results are mean (SD) values where appropriate. 
*Mann Whitney U test for non-normal data. 


+P value from analysis of covariance after removing gestational age effect. 


AIST = angiotensin infusion sensitivity test. 


Subsequent Doppler umbilical artery FVWs 
in the pregnancies that continued for at least one 
week after the angiotensin pressor test were 
compared in the two groups. In the positive 
group, only 6 of the 16 pregnancies showed a 


decrease in the FVW systolic diastolic ratio 
whereas in the negative group 15 of the 16 preg- 
nancies showed the normal decrease 
(P = 0-001). 

There were two perinatal losses. One stillbirth 


Table 2. The effect of angiotensin infusion on fetal umbilical and maternal uteroplacental artery flow velocity 


waveforms systolic diastolic ratios 


Artery Time of study Whole group 
Umbilical (n = 36) 
Before infusion 5.63 (1-75) 
During infusion of 
4 ng/kg/min 5-36 (1-90) 
12 ng/kg/min* 5:26 (1-95) 
After infusion 5-20 (1-74) 
Uteroplacentalt (n = 20) 
Before infusion 1-69 (0-56) 
During infusion of 
4 ne/kg/min 1-68 (0 56) 
12 ng/kg/min* 1-67 (0-56) 
After infusion 1-67 (0-56) 


Results are mean (SD) values. 


*In those patients who were positive at an infusion rate of less than 12 ng/kg/min, this study was done at the 


maximum infusion rate. 


+As the women lay on their right side the uteroplacental circulation was accessible in only 20. 


AIST = angiotensin infusion sensitivity test. 


Systolic diastolic ratio 


Positive AIST Negative AIST 
(n = 18) (n = 18) 
6-40 (2-13) 4-86 (0-69) 
6:20 (2:30) 4-52 (0-80) 
6:09 (2-36) 4-43 (0-86) 
6:00 (2-07) 4-40 (0-78) 
(n= 9) (n = 11) 
1-88 (0-81) 1-54 (0-12) 
1-84 (0:82) 1-54 (0-11) 
1-83 (0-82) 1-53 (0-12) 
1-86 (0-81) 1-52 (0-11) 


occurred at 26-4 weeks in the positive group; the 
fetus weighed 345 g and delivery had not been 
effected because of the small fetal size. The 
other was a neonatal death in the negative group 
and was associated with a truncus arteriosus 
anomaly. 


Discussion 


Our study demonstrates that amongst normo- 
tensive pregnant women with a high umbilical 
artery systolic diastolic ratio, a positive angio- 
tensin infusion sensitivity test (pressor response) 
predicts those at risk of the fetal morbidity tra- 
ditionally associated with ‘placental insuffi- 
ciency’. In contrast, the negative angiotensin 
response indicating normal pregnancy refracto- 
riness was associated with good fetal outcome in 
terms of fetal growth, size at birth, and freedom 
from fetal distress in labour. Subsequent umbil- 
ical Doppler studies ın the negative group 
showed the normal trend of a decreasing systolic 
diastolic ratio even if above the 95th centile 
value. We suggest this indicates normal growth 
and expansion of the umbilical placental vas- 
cular bed in the negative group. In this study, we 
simplified classification of angiotensin respon- 
siveness by dividing the study population into 
two groups, based on their pressor response. 
Significant correlations existed between the 
actual pressor dosage of angiotensin and the out- 
come indices. 

This study provides important information 
about the interpretation of a high umbilical 
artery systolic diastolic ratio. We have suggested 
this 1s due to a reduced number of small arteries 
in the umbilical placental vascular bed. Using a 
mathematical model of the placenta in which 
detailed attention was paid to the vascular 
branching of the umbilical placental villous tree, 
we have recreated the flow velocity waveforms 
seen in both normal and complicated pregnancy 
(Thompson & Trudinger 1990), The waveform 
pattern associated with a high systolic diastolic 
ratio was reproduced by reducing the number of 
small arterial branches in the villus tree. This 
theoretical demonstration matches the obser- 
vation of a reduced tertiary villus arterial count 
in the placentas of pregnancies in which the 
abnormal waveform is present (Giles et al. 
1985). Experimentally, vascular embolization 
has been used to reduce the vascular branching 
of the umbilical placental circulation and pro- 
duced the same alteration in the waveform pat- 
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tern (Trudinger et al. 1987b). A reduced vascular 
umbulical placental bed could result from either 
acquired disease or a ‘small’ normal placenta. 
We suggest that the ‘small’ placenta is present in 
those pregnancies in which a high systolic dias- 
tolic ratio waveform pattern is found, but sub- 
sequent fetal outcome is normal with no 
suggestion of fetal compromise. With advancing 
gestation, serial Doppler studies in these preg- 
nancies would be expected to show the normal 
decrease in systolic diastolic ratio as the placenta 
grows normally. In the present study a negative 
angiotensin pressor response was associated 
with good fetal outcome. These pregnancies 
would represent as false positives in a population 
study using umbilical Doppler. The positive 
angiotensin pressor response group are the true 
positives. They exhibited the fetal morbidity 
associated with placental insufficiency and the 
increasing systolic diastolic ratio suggesting pro- 
gressive vascular pathology in the placenta. To 
confirm this speculation it will be necessary for 
us to now examine placental histology in such 
pregnancies. It is not possible from our study to 
ascertain whether the positive AIST precedes or 
follows the vascular pathology in the placenta. 
Although we excluded women with hyper- 
tension from our study, the findings are relevant 
when considering the origins of pre-eclampsia 
and placental insufficiency. In high risk preg- 
nancy abnormal umbilical Doppler flow velocity 
waveforms have been associated with fetal com- 
promise and hypertensive disease of pregnancy. 
Pre-eclampsia is known to be preceded by a posi- 
tive AIST. Angiotensin sensitivity has been 
implicated in the origin of the maternal hyper- 
tension. It has also been suggested that hyper- 
tension contributes to the vascular pathology in 
the placental bed (Robertson et al. 1975). In the 
present study only one of the positive AIST 
group later developed hypertension. This indi- 
cates that the positive angiotensin infusion sensi- 
tivity test is primarily associated with the 
umbilical placental pathology that leads to fetal 
compromise. Pre-eclampsia would seem to be 
secondary to these two phenomena. We hypo- 
thesize that it is the placental lesion detected by 
umbilical Doppler studies that is the primary 
event and pre-eclampsia occurs only in a sub- 
group of these pregnancies in which the woman 
is predisposed in some way. A possible criticism 
of this hypothesis is the occurrence of pre- 
eclampsia in some pregnancies with normal 
Doppler studies. Using the mathematical model 
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of the placenta described above we have shown 
that 60-80% of small arterial chennels need to 
be occluded before the umbilical velocity wave- 
form becomes abnormal (Thompson & Trud- 
inger 1990). In these anomalous cases with a 
normal Doppler, we suggest that the extent of 
the pathology does not reach this degree before 
the woman develops the pre-eclamptic response 
to the presence of the placental pathology. 

There has been much recent interest in the use 
of low dose aspirin therapy in pregnancy. Studies 
have shown this treatment prevents pregnancy 
hypertension (Beaufils et al. 1985; Wallenburg et 
al. 1986) and improves fetal outcome in women 
with a poor past obstetric history (Wallenburg & 
Rotmans 1987). We have demonstrated that 
aspirin given to women with a higk umbilical sys- 
tolic diastolic ratio results in improved fetal and 
placental growth (Trudinger et al. 1988). We sug- 
gest that aspirin arrests progression of the pla- 
cental vascular lesion. If the fetal placental 
lesion precedes the maternal hypertension, then 
the beneficial effects of aspirin in preventing 
hypertension (pre-eclampsia) can be explained 
by the effect of aspirin on the fetal placental 
lesion. 
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Vulvar vestibulitis syndrome: a clinico-pathological 


study 


C. B. FURLONGE, R. N. THIN, B.E. EVANS, P.H. McKEE 


Summary. Twenty four patients with the vulvar vestibulitis sydrome 
formed the basis of this clinicopathological study. Entry dyspareunia 
was the constant presenting complaint and vestibular erythema with 
acute superficial tenderness the invariable clinical finding. In our series 
there was a marked predominance of Caucasians, patients were most 
often of social classes I and IT and most frequently in the third decade. 
The results of laboratory investigation revealed that this syndrome has a 
diverse range of potential aetiologies including vulval infections, dys- 
plasia and in one instance acute vasculitis. 


Although vulval discomfort with dyspareunia 
has been recognized as a distinct clinical entity 
for over a century (Skene 1889) it has received 
scant attention in the literature until this last dec- 
ade. The renewed interest has coincided with an 
apparent rising prevalence, noted especially in 
North America (Reid et al. 1988). 

The terminology for chronic vulval pain is still 
a source of controversy. Thus McKay (1988) sug- 
gested the term vulvodynia to be applied to all 
cases of vulval pain, regardless of aetiology, but 
Lynch (1986) considered that this term should be 
applied only to those cases which lacked a 
demonstrable aetiology. Friedrich (1987) 
described a triad of presenting features which he 
named the vulvar vestibulitis syndrome. These 
included (i) severe pain on attempted vaginal 
entry (ii) tenderness to pressure localized within 


the vulval vestibule and (iii) physical findings 
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confined to vestibular erythema of variable 
degree. 

The aetiology of this clinical syndrome 
remains unknown. Its association with a pre- 
ceding candidal infection has suggested a hyper- 
sensitivity reaction, or an irritant or allergic 
reaction to topical therapy. This has been 
refuted by other authors although they have not 
provided a satisfactory alternative hypothesis 
(Marinoff & Turner 1986). The demonstration 
of human papilloma virus by DNA hybnidization 
techniques (Turner & Marinoff 1988) has impli- 
cated a sub-clinical wart virus infection as 
another potential cause of this syndrome Histo- 
pathological investigations have been of little 
help in elucidating the pathogenesis. A non- 
specific chronic inflammatory cell infiltrate 
within the lamina propria and squamous meta- 
plasia of the vestibular glands have been the 
most frequent reported findings. Pyka et al. 
(1988). 

The incidence and prevalence is not known 
but it is certainly not an uncommon disorder. 


Clinical features 


We have assessed 24 consecutive patients fulfill- 
ing Friedrich’s criteria for vulvar vestibulitis 
syndrome. 

In addition to a full clinical and in particular 
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dermatological examination, patients had a 
detailed vulvo-vaginal assessment. Routine 
microbiological investigations were performed. 
Samples were taken from the vaginal wall for 
yeast and clue cells and cultured for Candida 
species. Secretion from the posterior fornix was 
examined by microscopy and cultured for Tri- 
chomonas vaginalis. A cervical smear was taken 
from each patient for cytological examination. 
Samples were taken from the urethra and endo- 
cervix for Neisseria gonorrhoea and secretion 
from the cervical os for Chlamydia trachomatis. 
Each patient had a superficial excis on biopsy of 
an area of maximum tenderness within the vul- 
val vestibule. Follow-up care was provided by 
the gynaecologists or by ourselves, depending 
on the histopathological findings. 

Most of the patients were <30 vears of age, 19 
(79% ) were aged between 21 and 30 years, four 
between 30 and 40 years and only one was in the 
sixth decade. Most of the patients (92%) were 
Caucasian, One was Afro-Caribbean and one 
was of Mediterranean origin. All except three 
belonged to social classes I and I. All but one 
claimed to have had one regular sexual partner 
of at least 6 months’ duration. One patient was 
virgo-intacta, 

All patients had had multiple out-patient 
appointments and visits to their general prac- 
titioners. One patient was thought to have recur- 





Fig. 1. Vulvar vestibulitis: vulva showing swelling and 
erythema. 


rent herpes simplex infection but this was never 
confirmed virologically, Candidiasis was the 
most frequent clinical diagnosis but this was con- 
firmed by culture in only six patients. Anaerobic 
vaginosis, pelvic inflammatory disease and psy- 
chosexual problems were occasional diagnoses, 

Entry dyspareunia and painful coitus was 
invariably a presenting complaint. It was 
descrided as severe and burning. Often it was 
associated with diminished frequency of coitus. 
Post-coital burning persisted for 1-24 h. Pain 
also occurred on insertion of tampons, during 
washing, micturition, on wearing tight clothing 
and frequently spontaneously. Symptoms had 
persisted for >6 months in 92% of patients. In 
25% of patients it had been present in excess of 2 
years. 

Clinical examination revealed local vestibular 
erythema and oedema characteristically in the 
region of the minor vestibular gland ostia (Fig. 
1). Acute superficial tenderness on palpation 
was invariably present. One patient had a clini- 
cal wart and another a superficial abscess. 

Candida was cultured in 6 (25%) patients. 
Clue cells were found in four, C. trachomatis was 
isolated in one patient. Cervical cytology were 
normal in all smears. 


Pathological findings 


The histopathological features were variable 
(Table 1). Most commonly seen was the non- 
specific finding of epithelial hyperplasia accom- 
panied by an acute or chronic inflammatory cell 
infiltrate in the lamina propria (Fig. 2). This is 
probably of doubtful significance. Six patients 
had dysplasia (Fig. 3) of the surface epithelium. 
In three there was an associated koilocytosis 
(Fig. 4) and two patients had koilocytosis with- 
out dysplasia. In two patients there was acute 
inflammation involving the sebaceous glands. In 
one patient an inflammed condyloma acumina- 
tum was seen and in another the features of a 
neutrophilic vasculitis was present. In one 
patient no significant pathology was found. 


Table 1. Histopathological findings in 24 women with 
vulvar vestibulitis syndrome 





Non-specific chronic inflammation l1 
Epithelial dysplasia 6 
Inflammation of sebaceous glands 2 
Koilocytosis without dysplasia 2 
Inflammed viral wart | 
Neutrophilic vasculitis l 
No significant pathology l 
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Fig. 2. Hyperplastic vulval surface epithelium. A 
dense chronic inflammatory cell infiltrate is present in 
the lamina propria, 


Special stains for micro-organisms were 
negative. 


Discussion 


The vulvar vestibulitis syndrome characteristi- 
cally develops in sexually active young white 
women. It frequently affects professionals typi- 
cally in whom relationships are apparently stable 
and monogamous. 

There is a marked preponderance of Cau- 
casian patients in our series compared to the 
general clinic at St. Thomas’ Hospital where 
40% of patients are Afro-Caribbean and 60% 
Caucasians. A similar unexpected absence of 
black patients from a mixed population in Flor- 
ida was noted by Friedrich (1987). This disparity 
in the prevalence of vulvar vestibulitis sydrome 
in white compared to black patients suggests that 
there might be a genetic predisposition, or alter- 
natively marked socio-cultural differences in 
responses to the disease manifestations. 

When findings are negative, presumptive 
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Fig. 3. Vulvar vestibulitis syndrome showing 
parakeratosis. The epithelium is disorganized and 
shows lack of maturation and nuclear pleomorphism, 
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diagnoses are often made. All too frequently a 
diagnosis of ‘recurrent candidiasis’ is made 
often in spite of repeated negative cultures 
Other presumptive diagnoses are anaerobic 
vaginosis and pelvic inflammatory disease, with 
the result that the patient receives unsuccessful 
treatment with various anti-candidal regimens 
and antibiotics. The vulvar vestibulitis syndrome 
has well defined clinical characteristics. All 
patients with persistent vulvar pain need 
thorough examination, including biopsy even il 
they have had proven candidal infection 

We were particularly interested in the variable 
pathological features of the mucosa and lamina 
propria in this syndrome. The consistent clinica! 
features of the vulval vestibulitis syndrome in 
association with the diverse histopathologica| 
findings suggest that the vulvar vestibulitis svn- 
drome may well be the end point of a number ol 
pathological processes. The initiating event may 
be an infection or trauma such as parturition, bul 
the cause of the perpetuation of the inflamma- 
tory response remains undetermined. Further 
investigation is indicated to unravel this aspect 
of the disease process. 

Epithelial dysplasia, accompanied by koilo- 
cytosis, was the second commonest histological! 
finding in our series. Although this may be a 
reflection of the high prevalence of human papil- 
loma virus and its sequelae within the general 
population, it is nevertheless an important 
observation and, whatever its importance in the 
pathogenesis of the vulvar vestibulitis syn- 
drome. it is obviously an indicator for long term 
gynaecological monitoring. 

The presence of clue cells, suggestive of Gar- 
denerella vaginalis, and chlamydial infection, 
imply that other infections may have aetiological 
importance. It is noteworthy that no patient in 
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our series was found to be suffering from the 
other commonly occurring sexually transmitted 
diseases such as T. vaginalis or N. gonorrhoea. 

Two of our patients have been reviewed by the 
gynaecologists. Colposcopic biopsy revealed 
mild dysplasia (CIN I). 

The natural history of this disease is unknown. 
Long term follow-up of these patients is com- 
monly necessary. Repeat biopsy may on occa- 
sion provide a rational basis for therapy. 

The prognosis for these patients has always 
been poor. Thorough examination, accurate 
diagnosis and counselling will often alleviate a 
great deal of suffering. It is important that these 
patients are not labelled neurotic and just 
dumped into the nearest available clinical “gar- 
bage cam’ in an effort to shed the responsibility of 
dealing with a chronic and as yet potentially 
insoluble problem. 
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A comparative study of ethamsylate and mefenamic 
acid in dysfunctional uterine bleeding 


G. CHAMBERLAIN, R. FREEMAN, F. PRICE, A. KENNEDY, 


D. GREEN, L.EVE 


Summary. The effects of ethamsylate and mefenamic acid on menstrual 
blood loss were compared in a double-blind trial in 34 women with men- 
orrhagia. Both drugs produced statistically significant reductions in 
blood loss during the 3 months of treatment; the overall reduction was 
20% in the ethamsylate group and 24% in the mefenamic acid group. 
Compared with pretreatment values, blood loss was significantly less in 
each of the 3 treatment months in the mefenamic acid group, but only in 
the second and third months of treatment in the ethamsylate group. 
However, more women had a clinically useful reduction in blood loss 
(>40%) in the ethamsylate group. The onset of effect of mefenamic 
acid was rapid but ethamsylate showed a comparatively greater effect as 
the trial progressed. Cessation of treatment was followed by an increase 
in blood loss, more pronounced in mefenamic acid group who reverted 
to pre-treatment levels. A greater number of side-effects were reported 


with mefenamic acid. 


Menorrhagia is a common clinical problem. 
Normal monthly menstrual blood loss is about 
35 ml with a 90th centile value of 80 ml. Men- 
strual loss in excess of 80 ml is widely accepted as 
an objective definition of menorrhagia (Hallberg 
et al. 1966). Both ethamsylate (Harrison & 
Campbell 1976; Jaffé & Wickham 1973; Kovacs 
& Annus 1978) and mefenamic acid (Anderson 
et al. 1976, 1979; Haynes et al. 1980; Fraser et al. 
1981) are used as non-hormonal treatments 
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especially for ovulatory dysfunctional uterine 
haemorrhage. 

As there had been no direct comparison 
between ethamsylate and mefenamic acid, the 
aim of this study was to compare the effects of 
these treatments. 


Subjects and methods 


Women aged 18-55, with menorrhagia and reg- 
ular menstrual cycles, were admitted to the 
study after receiving a full explanation and 
giving informed consent. Their measured blood 
loss had to exceed 80 ml during at least one of 
two pre-treatment cycles to qualify for 
admission. 

Malignant disease had been excluded pre- 
viously by dilatation and curettage or Vabra 
curettage and a minimum of 3 months had 
elapsed between the curettage and entry in to 
the trial. 

Women were excluded from the study if they: 
(i) were taking oral contraceptives, silicone- 
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based antacids, coumarin anticoagulants or pro- 
tein bound drugs, (1i) had known hepatic impair- 
ment, inflammatory bowel disease cr endocrine 
disorders, (iii) might wish to become pregnant 
during the trial, (iv) had known allergies to 
inhibitors of prostaglandin synthesis; (yv) were 
anaemic (haemoglobin <9 g/dl}; (vi) were fitted 
with an intrauterine contraceptive device; (vii) 
had notable uterine enlargement due to fibroids. 

The women were allocated to treatment 
groups by minimization (Taves 1974) with the 
objective of matching for age and the severity 
and duration of menorrhagia. The women 
received either ethamsylate (500 mg four times 
daily) or mefenamic acid (500 mg three times 
daily) administered orally as tablets and cap- 
sules, respectively, on a double-blind double- 
dummy basis since the appearance of the two 
products could not be matched. All the women 
received both ‘treatments’ (i.e , tablets and cap- 
sules) but one of these was a placebo. Therefore 
both the subjects and staff were unaware which 
was the active drug. 

Treatment was started on the first day of 
bleeding and continued until the end of 
bleeding. 

Throughout the study, all women used sam- 
tary towels and tampons which were collected 
regularly from their homes by our research sis- 
ters. Blood loss was assessed by an aqueous 
extraction procedure from the sanitary material 
followed by colorimetric measurement of alka- 
line haematin at 550 nm, as described by Newton 
et al, (1977). 

Blood loss was measured during each of three 
consecutive treatment cycles. Treatment was 
then withdrawn and blood loss was measured 
during the following menstrual cycle to deter- 
mine the effect of treatment withdrawal. 

Side effects possibly attributable to <reatment 
were assessed at each visit and their severity was 
recorded on a four-point scale: 1 = mild, not 


reported spontaneously but only after question- 
ing, 2= moderate, reported spontaneously; 
3 = severe, requiring a reduction of dosage; 
4 = very severe, requiring termination of treat- 
ment with the trial drug. 

For statistical calculations, the data were com- 
puterized. Paired t-tests were used for differ- 
ences within treatment groups and Student’s 
t-tests for differences between treatment groups. 


Results 


In total, 44 women entered the study. Results 
are reported for the 34 women who actualy com- 
pleted the trial, 16 of them received ethamyslate 
and the other 18 mefenamic acid. Ten women 
did not complete the trial and were excluded 
from the analysis; six (three from each group) 
withdrew without starting treatment and a 
further three (one given mefenamic acid and two 
given ethamsylate) withdrew after only one 
month for reasons apparently unrelated to treat- 
ment. One woman was given ethamsylate with- 
drew after she started treatment because she 
developed hot flushes and diarrhoea. These 
withdrawals had the effect of unbalancing the 
previously minimized groups where mean pre- 
treatment blood losses had been 150ml 
(+ 64 ml) and 134ml (+ 50 ml) in the etham- 
sylate and mefenamic acid groups respectively. 
As shown in Table 1, after drop-outs the pre- 
treatment blood loss was 33% higher in patients 
allocated to receive ethamsylate. The differ- 
ence, compared with the mefenamic acid group, 
was not statistically significant (P = 0-108). As 
the amount of blood loss in the two pretreatment 
months did not differ significantly the two values 
were combined. Blood losses during the treat- 
ment period have been compared with the 
respective mean pretreatment values and have 
been expressed ın percentage terms to facilitate 
comparison between the groups. 


Table 1. Mean pretreatment blood loss in women with menorrhagia allocated to receive either ethamsylate or 


mefenamic acid 


Pretreatment 
Treatment group month 1 
Ethamsylate (n = 16) 188 + 54 
Mefenamic acid (n = 18) 141 +50 


Blood loss (ml) 


(mean + 95% confidence limit) 


Pretreatment Mean of two pretreatment 
month 2 periods 
212 + 72 200 + 56 
145 + 53 143 + 50 
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Fig. 1. Reduction in blood loss, as a percentage of 
mean treatment values attributable to ethamsylate (@) 
or mefenamic acid (M) during 3 months of treatment 
and 1 month after treatment. The vertical bars 
represent the mean +95% confidence intervals. 
Compared with pretreatment values. *P<0-05, 
** P<0-01. 

Over the total 3-month treatment period, 
both drugs produced a statistically significant 
reduction in monthly blood loss (P<0-02) fol- 
lowed by a return towards pretreatment values 
when drug administration was discontinued 
(Fig. 1). 

On a month-by-month basis, the reduction in 
blood loss was statistically significant in the eth- 
amsylate-group during treatment months 2 and3 
(P<0-01) and in the mefenamic acid group in 
each of the 3 treatment months (P<0-01, 
P<0-05 and P<0-01, respectively). There were, 


however, no significant differences between the 
two treatment groups in any month. 

The results in Fig. 1 are expressed as mean 
+ 95% confidence intervals and indicate where 
the upper limits of probability relate to reduc- 
tions in blood loss by potentially clinically useful 
values of 10-40%. Indeed, the longer-term use- 
fulness of ethamsylate is indicated by the larger 
numbers of women showing clinically significant 
reductions in blood loss of =40% compared with 
mefenamic acid, in month 3 (Table 2). 

In the month immediately after the treatment 
ended, blood losses increased in both groups and 
were similar to pre-treatment values. The mean 
post-treatment blood loss in the mefenamic acid 
group was within 1% of the pretreatment value, 
but in the ethamsylate group the loss was equiva- 
lent to that after the first month’s treatment 
(Fig. 1). 

To assess the performance of each of the 
drugs, the regressions of mean blood loss in the 
total treatment period over those of the pre- 
treatment period were calculated and in both 
treatment groups there was a significant correla- 
tion between these two measures (ethamsylate: 
during vs pre-treatment, r = 0-771, P<0-001; 
mefenamic acid during vs pre-treatment, 
r = (0-765, P<0-01), indicating that both drugs 
are similarly effective in treating a range of 
blood loss. 


Side effects 


Of the 34 patients, 15 reported side effects. Of 
the 18 women in the mefenamic acid group 10 
(56%) had side effects of which 6 (60%) were 
scored 22. In the ethamsylate group, 5 of 16 
(31%) reported side effects, of which 3 (60%) 
were scored 22. The difference in the occur- 
rence of side effects was not statistically signifi- 
cant (x° = 2:03, P= 0-16). No side effects in 
either treatment group led to cessation of treat- 


Table 2. Number of women showing specified percentage of blood loss in second and third months of treatment 





Second month Third month 
Reduction in Ethamsylate Mefenamic acid Ethamsylate Mefenamic acid 
blood loss (%) (n = 16) (n = 18) (n = 16) (n = 18) 
10-30 5 (31) 6 (33) 3 (19) 8 (44) 
30-40 0 (0) 4 (22) 2 (13) 3 (17) 
>40 6 (38) 4 (22) 6 (38)* 2 (11)* 
*P = 0-08 


Results are numbers of women with % in parenthesis 
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ment. The commonest side effects in both 
groups were nausea, backache and a bloated 
abdomen. In the ethamsylate group the reported 
side effects were abdominal discom<ort in two, 
headache in two and backache in one. In the 
mefenamic acid group the side eifects were 
abdominal discomfort in four, headache in four, 
tiredness in one and swollen ankles in one. 


Discussion 


In this study clinically useful reductions in blood 
loss were noted with both mefenamic acid and 
ethamsylate. The results compare favourably 
with the results reported by others (Fraser et al. 
1981; Harrison & Campbell 1976). 

Month-by-month results (Fig. 1) indicate that 
compared with pretreatment values, mefenamic 
acid produced its maximum effect in the first 
month of treatment whereas ethamsylate 
seemed to produce its maximum effect in the 
second and third months. Both drugs were well 
tolerated and no patient withdrew because of 
side effects. 

Previous studies with mefenamic acid have 
shown reduced blood loss in women with men- 
orrhagia, but the extent of the reduction appears 
to be variable. Average reductions of 37% 
(Anderson et al. 1976) and 44-5% (Haynes et al. 
1980) have been reported but the range of indi- 
vidual response is large (Anderson er al. 1979). 
In a series of 69 women with a mean menstrual 
blood loss of 67 ml, an overall reduction of 28% 
was seen after treatment with mefenamic acid 
and in a sub-group of 30 women with pre-treat- 
ment losses of 110 ml, there was a 30% reduction 
(Fraser et al. 1981). 

Ethamsylate also shows an inhibition of the 
prostaglandin pathway (Kovacs & Falkay 1981) 
but appears to act at a different enzymatic point 
from other non-steroidal anti-inflammatory 
drugs (Rennie & Lam 1989). In contrast to aspi- 
rin, ethamsylate does not increase bleeding time 
(Hutton et al. 1986). 

In a double-blind placebo-controlled tnal of 
ethamsylate, Jaffé & Wickham (1973) reported 
a significant reduction (20%) in the number of 
tampons used and also in the duration of bleed- 
ing. Harrison & Campbell (1976) reported sig- 
nificant reductions in blood loss of 50% and 19% 
in women with primary menorrhagia and intra- 
uterine contraceptive device-induced menorrha- 
gia, respectively. In each subgroup, the authors 
reported a linear relation between menstrual 


loss with placebo and the reduction in blood loss 
on ethamsylate treatment, indicating that eth- 
amsylate may be used to treat patients with small 
or large blood losses with equivalent effective- 
ness. In the present study, ethamsylate appeared 
to confirm this as patients in the ethamsylate 
group have larger pre-treatment blood loss 
(Table I). 

Mefenamic acid significantly reduced the 
blood loss (compared with pre-treatment) ın all 
3 months, the maximum effect being in the first 
month while ethamsylate appeared to produce 
more clinically useful reductions ın blood loss of 
>40% as the trial progressed. 

Although this study was carried out over a lim- 
ited time, these results suggests that treatment 
with both preparations might possibly be more 
effective than using one treatment alone: for 
example, using mefenamic acid to cover first 
month followed by the effect of ethamsylate in 
the second and third months. However, a further 
trial over a longer time would be required to test 
this hypothesis. 
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Quantitative production of prostaglandin E, and its 
metabolites by human fetal membranes 


H. KHAN, M.H.F.SULLIVAN, R.HELMIG, C. K. ROSEBLADE, 


N. ULDBJERG, M. G. ELDER 


Summary. Cultured amnion, choriodecidua and intact fetal membrane 
produced similar quantities of prostaglandin E, (PGE,) (1-5 ng/ml). 
Choriodecidua and intact fetal membrane also produced very high 
levels of PGE, metabolites (100-1000 ng/ml). The total production of 
PGE (PGE,+PGE, metabolites) was similar in intact fetal membrane 
and in choriodecidua, suggesting that the amnion, although a source of 
PGE,, contributes little to the overall PGE production by fetal 


membranes. 


The prostaglandins PGE, and PGF„ have been 
implicated in the process of human labour (Mac- 
Donald et al. 1978), and it is accep-ed that the 
fetal membranes are a major source of these 
compounds (Keirse & Turnbull 1976). The pro- 
duction of primary prostaglandins (PGE, and 
PGF,,) as well as their inactive metabolites by 
separated amnion, chorion and cecidua has 
shown that these tissues produce different 
prostaglandins and have different metabolic 
capacities. The amnion produces mainly PGE, 
and only low levels of PGF,, and the inactive 
metabolites (Okazaki et al. 1981; Skinner & 
Challis, 1985; Warrick et al. 1985; Cheung & 
Challis, 1989). The chorion contains enzymes 
that rapidly metabolise prostaglancins (Keirse 
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& Turnbull 1976) and produces low levels of 
PGE, and PGF,,, together with high levels of 
their metabolites (Okazaki et al. 1981; Skinner 
& Challis, 1985; Warrick et al. 1985; Lopez Ber- 
nal et al. 1987). These results may be contrasted 
with those obtained with the decidua, which pro- 
duces higher levels of primary prostaglandins 
than the chorion (Okazaki et al. 1981; Skinner & 
Challis, 1985; Warrick et al. 1985; Lopez Bernal 
et al. 1987) as well as the inactive metabolites 
(Casey et al. 1989a). No quantitative data seem 
to be available on the production of PGE, and its 
metabolites by intact fetal membrane and the 
individual components of the fetal membrane, 
so it is difficult to assess which of the tissues in 
the fetal membrane produces most PGE,. Also, 
the tissues in the fetal membrane may interact 
with each other and the overall production of 
PGE, and its metabolites may not be the sum of 
the production from each component of the 
membrane. The objective of this study was to 
assess the quantitative production of PGE, and 
its metabolites by different fetal membrane com- 
ponents, to gain further insights into which parts 
of the fetal membrane release the largest quanti- 
ties of PGE. Separated chorion and decidua 
could not be obtained without causing major 
changes in tissue structure, so intact fetal mem- 
brane, amnion and choriodecidua were 
investigated. 


Methods 


Fetal membranes were obtained from normal 
pregnancies after delivery by elective caesarean 
section before the onset of labour. Intact fetal 
membrane, amnion or choriodecidua were cul- 
tured as described previously (Roseblade et al. 
1990). Briefly, intact fetal membranes, amnion 
or choriodecidua were placed over the ends of 
glass cylinders (diameter 1-4 cm) and held in 
place with a rubber ring. Excess tissue was 
removed with a scapel blade and the membranes 
were cultured in 12-well tissue culture plates at 
37°C in 95% air; 5% CO,. Medium 199, con- 
taining 10% horse serum and 1% glutamine (all 
from GIBCO), was used for all tissue culture. 
The medium on the fetal side of the membrane 
was separated from that on the maternal side, 
and could be analysed separately for eicosanoid 
production. The membranes were incubated for 
24 h to decrease spontaneous prostaglandin pro- 
duction in response to the stresses of delivery 
and the setting up of tissue culture. Fresh 
medium was then added and the incubations 
continued for various times up to 24 h. The 
medium was frozen at —20°C until analysis for 
PGE, and its metabolites by radioimmunoassay. 
PGE, was measured with an in-house assay 
(PGE, antibody from ICN Biomedical, 3H- 
PGE, from Amersham International and stan- 
dard PGE, from Sigma) and a commercial kit 
(Amersham International) was used to measure 
enzymic metabolites of PGE,, namely 13,14- 
dihydro-15-keto-PGE, (PGE,m) and 13,14- 
dihydro-15-keto-PGA, (PGA,m). The antibody 
to PGE, had a cross-reactivity of <0-01% with 
the PGE, metabolites mentioned above, and the 
antibody to PGE, metabolites had a cross-reac- 
tivity of <0-001% with PGE,. Student’s t-test 
was used to investigate differences ın prosta- 
glandin production. 


Results 


The production of PGE, by intact fetal mem- 
branes, by amnion and by choriodecidua is 
shown in Table 1. The levels are similar to those 
reported previously, and there was a gradual 
time-dependent increase in PGE, production by 
the intact fetal membrane and by the chorion. 
PGE, production was similar in the different tis- 
sues and there were no statistically significant 
differences ın PGE, production between the 
fetal and maternal sides of the membrane. 
Very high levels of PGE, metabolites were 
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produced by intact fetal membrane and by chor- 
iodecidua (Table 2), and PGE, metabolite levels 
were undetectable when amnion alone was cul- 
tured (results not shown). Similar levels of PGE, 
metabolites were produced by choriodecidua 
and by intact fetal membrane at all time points 
except after 24 h incubation (Table 2). The total 
production of PGE (PGE,+PGE, metabolites) 
was essentially that of PGE, metabolites since 
this was 100-fold higher than PGE, levels. It was 
apparent that total PGE production by amnion 
was far less than that of choriodecidua or intact 
fetal membrane. Lower levels of PGE, metab- 
olites were found on the decidual side of the 
membranes at all incubation times except after 
24 h of culture (Table 2), suggesting that equili- 
bration of the PGE, metabolites may have 
occurred by this time 


Discussion 

The production of PGE, by fetal membranes 
and the cells thereof has been extensively inves- 
tigated and found to be of the order of 1-5 ng/10° 
cells or per ml culture medium (Skinner & Chal- 
lis 1985; Warrick et al. 1985; Lopez Bernal et al. 
1987; McCoshen et al. 1987), but there seem to 
be no data on the production of PGE, metab- 
olites under similar conditions. This is surprising 
since it is well known that the chorion can readily 
metabolise PGE, (Keirse & Turnbull 1976), and 
will thus affect the levels of PGE, found. The 
data reported here show that large quantities of 
PGE, are produced in a time-dependent way by 
intact fetal membrane and by choriodecidua, 
and that the majority of this PGE, 1s metabolized 
enzymically by the 15-keto-dehydrogenase and 
13,14-reductase enzymes. The amnion produces 
relatively small quantities of PGE,; overall total 
choriodecidual PGE, production outweighs that 
of the amnion by >100-fold. 

It has been demonstrated that the chorion 
produces little PGE, (Warrick et al. 1985), but 
our results indicate that levels of PGE, were 
similar on both sides of the choriodecidua (Table 
1). We suggest that this PGE, may originate in 
the decidua, but further experiments are needed 
to investigate this possibility. If so, this would 
imply that the decidua ıs a major intrauterine 
source of PGE,. In our fetal membrane culture 
system the chorion metabolizes >98% of this 
production, so damage to the chorion could 
affect intrauterine PGE, levels by decreasing the 
metabolism of PGE,. The importance of the 
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Table 1. Production of prostaglandin E, (PGE) by fetal membrane components (fetal and maternal sides) after 


different incubation times 





Incubation 
time (h) Side 
2 Fetal 
Maternal 
5 Fetal 
Maternal 
10 Fetal 
Maternal 
16 Fetal 
Maternal 
24 Fetal 
Maternal 


PGE, production (ng/ml) 

Intact Choriodecadua Amnion 
(n=6) (n=6) (n=4) 
1-1 (0-7) 1-2 (0-4) 2:3 (0-5) 
1-3 (0-7) 2-5 (0-7) 0-8 (0-2) 
1-8 (0-7) n.d. 2-6 (0-3) 
1-4 (0-6) n.d 1-7 (0 4) 
1-5 (0-4) n.d 1-6 (0-2) 
1-9 (0-5) n.d. 0-9 (0-2) 
2°4 (0-5) 2-5 (0-4) 3-1 (0-3) 
2°6 (1-0) 1-4 (0-5) 3-2 (1:3) 
6:3 (1-2)* 0-9 (0-4) 2:2 (0-3) 
3-9 (1-4) 2-1 (1-2) 4-8 (1-4) 





Results are means (SEM) values, not all time points were examined within each experiment 
Significance of difference. *=P<0-05 compared with other tissues after the same length of incubation. n.d.=not 


done. 


chorion in modulating PGE, output 5y the fetal 
membrane may be assessed by considenng the 
effect of changing the metabolic capacity of the 
chorion. A 1% decrease in metabolism would 
increase PGE, levels 2-3 fold, and a 5% 
decrease would elevate PGE, levels to 10-50 
ng/ml (depending on incubation time). These 
levels are similar to those detected in amniotic 
fluid during labour, so it remains a possibility 
that changes in the metabolic capacity of the 
chorion may be as important as any stimulation 
of PGE, production in the initiation of labour. 


The size of the change (only 5%) suggested by 
these figures is such that detection would be diffi- 
cult, but consideration should be given to this 
problem. The effect of the metabolic capacity of 
the chorion on labour will also be uncertain since 
any decidual prostaglandin production has 
immediate access to the myometrium. It is there- 
fore conceivable that decidual prostaglandin 
production is of importance during labour. A 
recent report on the association between pre- 
term labour and intrauterine infection also 
implicates the decidua in labour (Casey et al. 


Table 2. Production of prostaglandin E, (PGE,) metabolites by fetal membrane components (fetal and maternal 


sides) after different incubation times 


Incubation 
time (h) Side 
2 Fetal 
Maternal 
4 Fetal 
Maternal 
16 Fetal 
Maternal 
21 Fetal 
Maternal 
24 Fetal 
Maternal 


PGE, metabolite production (ng/ml) 


Intact Chonodecidua 
209 (58)* 234 (62)* 
92 (31) 157 (24) 

237 (37)* n.d. 
135 (41) n.d. 
n.d 776 (116)* 
n.d. 484 (79) 
954 (115)* nd, 
580 (76) n.d 
1041 (216) 323:(77)"* 
829 (237) 229 (62)** 


Results are means (SEM) values. Not all time points were examined within each experiment (16-24 h points, n=3; 


2-4 h points, 1=7) 


Significance of difference: *=P<0-05 compared with the decidual side of the fetal membrane. *"=P<0-05 com- 
pared with intact fetal membranes incubated for the same period of time. n.d.=not done. 


1989b), so further studies on the role of the 
decidua are required. 

The only clear-cut difference between intact 
fetal membrane and choriodecidua was that 
much lower levels of PGE, metabolites were 
produced by choriodecidua after 24 h of incu- 
bation. The significance of this is unclear, but in 
the absence of any dramatic changes in PGE, 
levels 1t would suggest a general decrease in 
PGE, production rather than a change in the 
metabolic capacity of the chorion. This may be 
related to the absence of amnion and indicate 
some form of interaction between the different 
components of the fetal membrane, but this 
needs to be investigated more fully. 

In conclusion, the decidua seems to be the 
quantitatively major source of PGE, from the 
intrauterine tissues. The control of PGE, pro- 
duction from this tissue therefore requires 
investigation. 
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The role of postnatal x-ray pelvimetry after caesarean 
section in the management of subsequent delivery 
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Summary. The purpose of this study was to investigate the influence of 
postnatal x-ray pelvimetry after caesarean section on the management 
of the subsequent pregnancy. The case records of 331 women delivered 
by casearean section in their first pregnancy were reviewed. By standard 
radiological criteria, the pelvis was considered to be inadequate in 248 
(75%) of them and adequate in 83 (25%). Of the women with a radio- 
logically inadequate pelvis, 172 underwent an elective caesarean sec- 
tion. Seventy-six were allowed vaginal delivery: 51 of these women 
delivered vaginally and 25 required an emergency caesarean section. Of 
the women with a radiologically adequate pelvis, 61 achieved a vaginal 
delivery and 22 were delivered by caesarean section. All of the three 
cases of uterine rupture occurred in women with a radiologically 
adequate pelvis. This study suggests that x-ray pelvimetry is not a good 
predictor of the outcome of a trial of vaginal delivery. We conclude that 


the practice of routine postnatal pelvimetry should be abandoned. 


For women delivered by caesarean section, post- 
natal x-ray pelvimetry is performed routinely in 
many obstetric units in the Unitec Kingdom. 
This investigation plays a major role in deciding 
the mode of delivery in subsequent pregnancies. 
Many obstetricians believe that radiological 
inadequacy of the pelvis contraindicates vaginal 
delivery because of an increased risx of uterine 
rupture. As a result, an elective caesarean sec- 
tion is often considered the safest method of 
delivery despite evidence suggesting that in over 
75% vaginal birth can be expected after cae- 
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sarean section (Paul et al. 1985; Meier & Porreco 
1982; Lavin et al. 1982). The inaccuracies of 
postnatal pelvimetry have been described (Var- 
ner et al. 1980; Fine et al. 1980; Barton et al. 
1982), the investigation suffers from technical 
and physiological pitfalls. Among radiologists 
there is little consensus of opinion about which 
method of obtaining pelvic measurements is 
most appropriate and clinically useful (Nielsen et 
al. 1985). The technique provides statıc informa- 
tion and misses the physiological changes in fetal 
and pelvic shape which normally occur in labour. 
The aim of this study was to investigate the 
role of postnatal x-ray pelvimetry following cae- 
sarean section. Our objective was to assess the 
influence of this technique on the obstetric 
management of the subsequent pregnancy. 


Subjects and methods 
Between 1977 and 1982, 1620 postnatal pelvi- 
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Table 1. Recommended minimum pelvic measurements for vaginal delivery according to Russell & Richards* 


Sagittal inlet 
Maximum tranverse of inlet 
Outlet 

Bispinous 

Sagittal outlet 


Normal population 
value (cm) Minimum 
Mean (SD) advised (cm) 
11-8 (1-1) 11 or BPD +0-5 
12-8 (0-76) 11-5 
10-4 (0-86) 9-0 
11-6 (1-1) 10-0 


*Reproduced with permission from Russell (1973) Radiology in Obstetrics and Antenatal Paediatrics, Butterworth 


& Co. 
BPD = biparietal diameter, 
metries were performed at Glasgow Royal 
Maternity Hospital. The case records of primi- 
gravid patients who had a caesarean section and 
postnatal x-ray pelvimetry during this period 
were examined and from these, 331 women were 
selected because their second pregnancy was 
managed in the same obstetric unit 

Pelvimetry measurements were obtained 
from two pelvic x-rays: coronal diameters were 
measured from an antero-posterior view of the 
pelvis using the orthodiagraphic shift method 
(Milne 1966) and sagittal measurements were 
taken from an erect lateral view with a notched 
ruler in the natal cleft The radiologists’ inter- 
pretation of the adequacy of the pelvis according 
to the recommended minimum value for vaginal 
delivery by Russell & Richards (1971), shown in 
Table 1, was recorded 

From the obstetric records we noted the birth- 
weight in both pregnancies, the obstetrician’s 
decision concerning management of the 
patient’s second delivery and actual mode of 
delivery. We examined the influence of the x-ray 
results on the obstetrician’s management of the 
second pregnancy and the relation between the 
radiological findings and outcome. 


Results 


Of the 331 case records studied, 248 (75%) were 
found to have had a radiologically inadequate 
pelvis. Vaginal delivery was planned for 68 of the 


248 women considered to have an inadequate 
pelvis and elective caesarean section was 
planned for the remaining 180 women; in 139 of 
them the decision was based on pelvimetry 
alone; in 40 women there were additional con- 
tributing factors and one woman requested an 
elective caesarean section. Vaginal delivery was 
planned for 79 of the 83 women with a radiologi- 
cally adequate pelvis, the other four requested a 
caesarean section. 

Table 2 shows the actual mode of delivery in 
relation to pelvimetry results. Seventy-six 
women with a radiologically inadequate pelvis 
(including eight for whom an elective caesarean 
section was originally planned) were allowed a 
trial of labour because the obstetrician respon- 
sible for their care questioned the value of post- 
natal pelvimetry. There was no significant 
difference in the pelvic dimensions between 
these women and the other 172 who were 
delivered by elective section. Considering the 
women who were allowed a trial labour, the pro- 
portion of those who achieved a vaginal delivery 
was not significantly different whether the pelvis 
had been considered radiologically adequate or 
inadequate (Fisher’s exact test P = 0-11). Birth- 
weight in the first and second pregnancies was 
compared in relation to the mode of delivery in 
the second pregnancy. The mean birthweight in 
the women who had a failed trial of vaginal 
delivery was greater than in those delivered 
vaginally and also greater than in their first preg- 


Table 2. Actual mode of delivery ın relation to pelvimetry results 


Inadequate pelvis 
Mode of delivery {n = 248) 
Elective section : 172 
Trial of vaginal delivery 
Emergency section 25 


Vaginal delivery xii 


Adequate pelvis 
(n = 83) Total 
4 176 
18 43 
61 112 
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nancy but neither difference was statistically 


significant. 


Discussion 


Radiological measurement of pelvic diameters 
has been widely used to decide the adpropriate 
method of delivery when the capacity of the pel- 
vis is in doubt. Most studies assessing this tech- 
nique relate to the role of antepartum 
pelvimetry (Varner et al. 1980; Fine et al 1980; 
Barton et al. 1982). Our study considers specific- 
ally the role of postnatal pelvimetry after cae- 
sarean section. Pelvimetry had a significant 
influence on the planned mode of delivery in the 
subsequent pregnancy and 73% of tae women 
with a radiologically inadequate pelvis were 
managed by elective caesarean section on the 
basis of pelvimetry alone. Obstetric manage- 
ment should only be based on the results of an 
X-ray examination if that investigation is 
reliable. The fallibility of pelvimetry is demon- 
strated by our study ın that 51 of the 76 women 
who had a radiologically inadequate pelvis and 
were allowed a trial labour achievec a vaginal 
delivery. Conversely 18 of the 79 women with an 
adequate pelvis required an emergency caesa- 
rean section. 

It has been suggested that one of the major 
benefits of pelvimetry ıs the identicication of 
women at particular risk of scar rupture ın a sub- 
sequent labour (Thoms 1941). Our experience 
does not support this suggestion. Three women 
in our study had scar dehiscence. All -hree were 
allowed a trial of vaginal delivery after being 
assessed as having a radiologically adequate 
pelvis. 

Pelvimetry is maternally focused and does not 
assess fetal size and presentation. Furthermore, 
it is a Static examination which does not take 
account of changes in pelvic and fetal dimen- 
sions during labour and delivery. 

Our data also show that 72% of women who 
were allowed a trial labour were delivered vagin- 
ally, regardless of whether the pelvis was 
thought to be radiologically adequate or not. 
This figure is in keeping with recent reports on 
the success rate of a trial of vaginal delivery after 
primary caesarean section (Paul ef al. 1985; 
Meier & Porreco 1982; Lavin et al. 1982). We 
speculate that of the 132 women in whom the 
decision to deliver by caesarean section was 
made on the basis of pelvimetry alone, 88 would 


have achieved a vaginal delivery if they had been 
given the opportunity. 

Postnatal pelvimetry after caesarean section 
would not appear to be useful in the manage- 
ment of the subsequent delivery. Vaginal 
delivery can be achieved in the majority regard- 
less of the pelvimetry results. An adequate result 
does not eliminate the risk of uterine rupture. 
We suggest that postnatal pelvimetry should be 
abandoned. In the absence of other obstetric 
indications for caesarean section, all patients 
should be allowed a trial of labour in a sub- 
sequent pregnancy. 


References 


Barton J. J., GarbiackJ. A & Ryan G.N (1982) The 
efficacy of x-ray pelvimetry Am J Obstet Gynecol 
143, 304-311. 

Fine E. A , BrackenM B & Berkowitz R L. (1980) 
An evaluation of the usefulness of x-ray pelvim- 
etry. Comparison of the Thoms’ and modified ball 
method of pelvimetry. Am J Obstet Gynecol 137, 
15-20 

Lavin J. P , Stephens R. J , Miodovnik M & Barden 
T P. (1982) Vaginal delivery ın patients with a prior 
caesarean section. Obstet Gynecol 59, 135-148. 

Meter P R & Porreco R. P (1982) Trial of labour fol- 
lowing caesarean section’ a two year expenence. 
Am J Obstet Gynecol 144, 671-678. 

Milne E N. C. (1966) Orthodiagraphic shift pelvim- 
etry. J Can Assoc Radtol 17, 29-37. 

Neilsen T F., Hokegard K. & Moldin P G (1985) 
X-ray pelvimetry and tral of labour after previous 
caesarean section Acta Obstet Gynecol Scand 64, 
485—490 

PaulR H ,Phelan J. P. & Yeh S. (1985) Trial of labour 
in the patient with a prior cesarean birth Am J 
Obstet Gynecol 157, 297-304 

Russell J G B (1973) In Radiology in Obstetrics and 
Antenatal Paediatrics, Butterworth & Co., 
London, Ch 6, pp 169-195 

Russell J G.B & Richards B. (1971) A review of pel- 
vimetry data. Br J Radtol 76, 817-820. 

Thoms H (1941) The clinical application of roentgen 
pelvimetry and a study of results in 1100 white 
women. Am J Obstet Gynecol 42, 957-965 

Varner M. W , Cruickshank D. P & Laube D. W 
(1980) X-ray pelvimetry ın clinical obstetrics 
Obstet Gynecol 56, 296-300. 


Received 17 October 1990 
Accepted 25 January 1991 


British Journal of Obstetrics and Gynaecology 
July 1991, Vol. 98, pp. 719-721 


ADONIS 030654569100182T 


Pregnancy after orthotopic liver transplantation. 


Case report 


N. C. W. HILL, N. H. MORRIS, R. W. SHAW, S. MATHUR, 


K. ROLLES, A. K. BURROUGHS 


Case report 


The patient, born in 1959, initially presented 
aged 9 years with an acute hepatitis-like illness, 
originally attrıbuted to hepatitis A. She then 
developed ascites and a diagnosis of lupoid 
chronic active hepatitis with cirrhosis was made. 
Her smooth muscle and anti-nuclear antibodies 
were subsequently positive. Menarche occurred 
age 15 and after a short period of oligomenor- 
rhoea, she developed amenorrhoea. Through- 
out this period her hver condition remained 
stable on low dose prednisolone. Aged 25 she 
attended the infertility clinic where ovulation 
was induced with clomiphene citrate 100 mg. All 
infertility investigations were normal, apart 
from a persistently elevated testosterone con- 
centration of 10-9-21-0 nmol/l (normal range 
0-5-2-5 nmol/l); the androstenedione concen- 
trations were normal. Despite regular ovulatory 
cycles she failed to conceive and had unsuccess- 
ful attempts at both IVF and GIFT. 

Aged 30, she became increasingly lethargic 
and later developed spontaneous bleeding from 
the urinary tract and gums. Her serum albumin 
fell to below 30 g/dl and an orthotopic liver 
transplant was performed on 24th May 1989. 
Her post-operative recovery was complicated by 
a biliary leak, after removal of the T-tube, and a 


laparotomy was performed on 12th August 
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1989, recovery was otherwise uneventful. 
Immunosuppression was maintained with reduc- 
ing doses of prednisolone, azathioprine 100 mg 
daily, and cyclosporin A 150 mg twice daily. Sub- 
sequent to the transplant, her menstruation 
returned and she conceived spontaneously 4 
months post-operatively. Throughout preg- 
nancy she was maintained on azathioprine 
100 mg, cyclosporin A 175 mg twice daily, and 
ranitidine 150 mg daily. She was admitted at 12 
weeks gestation with vaginal bleeding, but this 
settled with rest in bed. When seen for booking, 
she was mildly hypertensive with a blood pres- 
sure of 140/95 mmHg, but the serum AFP and 
ultrasound scan were both normal. She con- 
tinued to be hypertensive throughout pregnancy 
with diastolic blood pressures ranging from 85 to 
105 mmHg. Regular liver function and haemat- 
ological tests, and serial ultrasound scans for 
growth were all normal. She was admitted at 14 
and 26 weeks gestation with tenderness in the 
right upper quadrant of the abdomen. On both 
occasions she had no nausea or vomiting, the 
liver function tests were normal and there was no 
evidence of rejection. She was later admitted at 
36 weeks gestation because of increasing abdom- 
inal tenderness and suspected intrauterine fetal 
growth retardation. The fetal heart rate record- 
ings were normal and an elective caesarean sec- 
tion was performed at 38 weeks gestation 
because of increasing abdominal tenderness and 
an unfavourable cervix. 

The male fetus weighed 2560 g (10th centile) 
and had Apgar scores of 9 and 10 at 1 and 5 min, 
respectively. There was no evidence of any con- 
genital abnormalities. ‘The mother’s post-oper- 
ative recovery was uneventful and both mother 
and baby were discharged one week after oper- 
ation. When seen 6 weeks later for postnatal 
examination, menstruation had already 
occurred spontaneously. A hormone profile was 
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normal, and the testosterone concentration had 
returned to normal. 


Discussion 


Since the first human liver transplant in 1963, 
liver transplantation has become an established 
treatment for chronic liver disease, acute liver 
failure and certain metabolic defects (Burroughs 
& Rolles, 1990). With improving survival rates, 
the indications for liver transplantation have 
widened, and consequently an increased 
number of pregnancies in women after liver 
transplantation will occur. Clinical experience 
related to pregnancy after renal transplantation 
has demonstrated the possibility and safety of 
pregnancy following transplantation, but clinical 
experience after liver transplantation is much 
more limited. Walcott et al. (1978) described the 
first successful pregnancy after liver transplanta- 
tion, but since then there have been only nine 
further publications The present case is the 13th 
pregnancy associated with liver transplantation 
to be reported, but only the third in the United 
Kingdom. Amenorrhoea 1s a well recognized 
complication of all types of severe chronic liver 
disease. Cundy et al. (1990) reported a preva- 
lence of amenorrhoea of 48% in women with 
chronic liver disease prior to transplantation, 


but this was reversed within 10 months of sur- 
gery in 97%. The hormonal basis for this ame- 
norrhoea is poorly understood and has been 
thought to be due to hypothalamic-pituitary dys- 
function, but in none of the previously reported 
cases was the serum testosterone estimated. In 
women, the liver is responsible for metabolizing 
the testosterone produced (Kirschner & Bardin, 
1972; Johnson, 1984), and in our case the serum 
testosterone was markedly elevated during the 
period of amenorrhoea. Although the testoster- 
one concentration was not measured post-oper- 
atively, because the patient became pregnant so 
soon after transplantation, it had returned to 
normal postnatally when she once again started 
to menstruate. It is therefore possible that the 
amenorrhoea associated with chronic liver 
disease may in part be secondary to the failure of 
the diseased liver to metabolize testosterone. 
With the introduction of cyclosporin in 1981, a 
marked improvement in survival rates after liver 
transplantation occurred (Iwatsuki et al. 1988) 
and the drug has been used in 9 of the 13 
reported pregnancies (Table 1). However, 
cyclosporin is nephrotoxic and almost 40% of 
patients taking cyclosporin will develop hyper- 
tension in pregnancy (Winter et al. 1990). The 
drug has also been reported as a cause of intra- 
uterine growth retardation in 56% of preg- 


Table 1. Reported pregnancies after liver transplantation 


Months 
Pregnancy after Con- Mode of Gestation Bırth- 
no. Case report transplant ception delivery (weeks) weight(kg) Drugs Aetiology 
1 Walcott et al (1978) 27 Assisted Forceps 40 2°4 A/P BC 
2 Myers et al. (1980) 57 Assisted SVD 40 2°5 A/P BC 
3 Newton et al. (1988) 120 Assisted Abruption 28 1-1 A/P CAH 
4 Venkataramanan 
etal (1988) 16 Spont SVD 40 3-2 C/P PBC 
5 Venkataramanen 
et al. (1988) 12 Spont SVD 36 1-7 C/P CIRR 
6 Haagsma etal (1989) 4 Spont LSCS 38 2-2 A/C/P CIRR 
7 Sims et al (1989) 36 Spont SVD 38 2-7 C CAH 
8 Alvın etal (1989) 18 Spont SVD 39 3-1 C CAH 
9 Cundy et al. (1990) 15 Spont IUD 24 ? A/C/P CIRR 
10 Cundy et al. (1990) 5 Spont SVD (twins) 34 ? C/P CAH 
11 Winter et al. (1990) 48 Spont LSCS 33 1:9 C CIRR 
12 Hutton & Wyeth 
(1990) 23 Spont LSCS 27 1-0 A/C/P 2°BC 
13 Present report 4 Spont LSCS 38 25 A/C/P CAH 





Abbreviations. A = azathioprine; C = cyclospomn; P = prednisolone, PBC = primary biliary cirrhosis; CAH = 
autoimmune (lupid) cirrhosis; CIRR = cryptogenic cirrhosis; BC = Budd Chian, 2°BC = secondary biliary 
cirrhosis SVD = spontaneous vaginal, IUD = intrauterine death; LSCS = lower segment caesarean section. 
Pregnancies 1 and 2 occurred in the same woman. 
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nancies after renal transplantation (Pickrell et al. 
1988) and in 50% after liver transplantation 
(Table 1). There was one intrauterne fetal death 
associated wtih cyclosporin (Cundy et al. 1990). 
This 1s thought to be related to drug induced 
vasoconstriction. Because of the potential risks 
to the fetus, it is possible that maintenance 
immunosuppression during pregnancy should be 
with prednisolone and azathioprine only. Obvi- 
ously one must balance the risks to the fetus of 
cyclosporin therapy against the risks to the 
mother of graft rejection, but it is clear that when 
cyclosporin is used in pregnancy, fetal growth 
must be closely monitored. 

After liver transplantation, menstruation and 
subsequent fertility can return quite rapidly, 
indeed our patient conceived within 4 months of 
operation and five of the ten spontaneous con- 
ceptions after liver transplantation occurred 
within 12 months of operation (Table 1). This 
further emphasizes the need for contraception 
counselling for all patients, and contraception 
should be used from the time of resuming sexual 
intercourse, even if menstruation has not yet 
returned. Although the oral contraceptive pill 
can be considered for most patients after liver 
transplantation, it should not be advised in those 
with the Budd-Chiari syndrome. It ıs probably 
advisable for the recipient to wait a full year after 
liver transplantation before conceiving, as this is 
the period at highest nsk of graft complications. 

Our experience with this patient, and with 
reviewing the published literature, suggests that 
pregnancy is not contraindicated after liver 
transplantation. 
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Congenital afibrinogenaemia and successful pregnancy 


outcome. Case report 


A. K. TREHAN, I. L. C. FERGUSSON 


Case report 


The successful outcome of pregnancy in a 25- 
year-old woman with congenital afidrinogenae- 
mua is discussed. She had been found to have afi- 
brinogenaemia soon after birth, following 
investigation for severe bleeding from her cord 
stump. She frequently suffered with severe 
bruising, heavy menstruation and excessive 
bleeding after dental treatment. She had had an 
average of two to three fibrinogen transfusions a 
year at the time of acute bleeding edisodes such 
as following tooth extraction, appendicectomy 
or for a heavy period. Her first pregnancy in 
August 1988 miscarried at 7 weeks gestation 
with excessive bleeding. Her fibr-nogen level 
was undetectable. She was transfused with fibri- 
nogen prior to the evacuation of retained prod- 
ucts of conception. Her second pregnancy 
followed soon after (March 1989), end was com- 
plicated with multiple episodes of bleeding from 
the 5th to 13th week, during which time she 
received intermittent fibrinogen transfusions. 
Repeated weekly 5 gm fibrinoger transfusions 
from the 13th week served to halt -zhe bleeding, 
but premature separation of the placenta at 27 
weeks gestation resulted in preterm labour and 
the birth of a live 610 g baby, whe died shortly 
afterwards. Her pre- and post-fibrinogen trans- 
fusion levels during this pregnancy varied 
between 1 and 100 mg/dl and the level was 
0-9 mg/dl on the day of the placental abruption. 
After this tragic episode it was decided she 
should have prophylactic fibrinogea transfusions 
during the next pregnancy. To avoid the incon- 
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venience of repeated hospital admissions the 
patient was taught to give her own fibrinogen 
infusions at home She infused 5 g fibrinogen 
every 8-10 days at home. She conceived after 
about 2 months of starting this treatment and, 
from 7 weeks of pregnancy, she was followed up 
by both obstetrician and haematologist every 2 
weeks and 1 week, respectively It was decided 
to maintain a fibrinogen level of at least 
100 mg/dl during pregnancy and 150 mg/dl 
during labour. This was achieved by thrice 
weekly infusions of 7 g of fibrinogen, increasing 
to 10 g as gestation increased. An extra 10 g of 
fibrinogen was given at the time of induction of 
labour. 

Assessment of fetal growth and wellbeing was 
undertaken by repeated ultrasound and Doppler 
studies. As fetal growth was normal and there 
was no bleeding, pregnancy was continued to the 
39th week of gestation. Labour was induced on 
20 August 1990 using prostaglandin E, vaginally, 
artificial rupture of the membranes and oxy- 
tocin. An epidural anaesthetic was given during 
labour. A low cavity forceps delivery was necess- 
ary because of delayed progress in the second 
stage and resulted in the birth of a healthy male 
baby of 3550 g The patient returned home on 
the third postnatal day with advice to continue 
fibrinogen infusions at a reduced dose of 5g 
thrice weekly for a further 4 weeks. She had a 
normal puerperium and was completely well at 6 
weeks after delivery. 


Discussion 


Congenital afibrinogenaemia was first described 
by Rabe & Solomen (1920). Since then approxi- 
mately 150 cases have been reported. It is an 
autosomal recessive disorder affecting males 
and females in equal proportions. 

This is the second reported case of congenital 
afibrinogenaemia ın the world literature with a 
successful pregnancy outcome; and it is the first 
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to end with a vaginal delivery at term. The pre- 
vious successful pregnancy was managed by Ina- 
moto etal, (1985) and ended in caesarean section 
at 37 weeks gestation. 

The successful management of these two preg- 
nancies confirms that fibrinogen is important in 
the maintenence of normal pregnancy Several 
cases have been reported previously by various 
authors in which failure to complete a normal 
pregnancy has been ascribed to a deficiency of 
fibrinogen, using terms such as afibrinogenae- 
mia (Evron et al. 1985); hypofibrinogenaemia 
(Hahn et al. 1978; Aznar et al. 1970; Pritchard 
1961); dysfibrinogenaemia, or deficiency of fac- 
tor XIII (fibrin stabilizing factor) necessary for 
cross linking of fibrin (Egbring et al. 1970; Fisher 
et al. 1966). 

The exact role played by fibrinogen in main- 
taining pregnancy is not well defined but the 
hypothesis developed by Pritchard (1961) is 
attractive. He suggested that minute placental 
separation and haemorrhages occur in a normal 
pregnancy and are controlled by prompt conver- 
sion of maternal fibrinogen to fibrin. The hyper- 
fibrinogenaemia of normal pregnancy maintains 
the integrity of placental implantation and in 
women with fibrinogen deficiency, the protec- 
tion may be lacking. Leidholm et al. (1975) sug- 
gested that normal fibrinogen seems to play a 
significant role ın implantation. Penn ef al. 
(1971) produced a high rate of fetal absorption in 
animal models with hypofibrinogenaemia. 

As our patient conceived easily on two occa- 
sions without the administration of fibrinogen it 
may be that fibrinogen is not so important during 
implantation but is necessary for continuation of 
the pregnancy. There have been no reported 
cases of afibrinogenaemia where the pregnancy 
has advanced more than a few weeks without 
treatment. Recurrent miscarriage with afibrino- 
genaemia has been described by Evron et al. 
(1985). The minimum plasma level of fibrinogen 
required for a successful pregnancy is not yet 
known. A value of 60 mg/dl has been suggested 
by Inamoto et al. (1985). The levels resulting 
from therapy must be high enough to prevent 
recurrent miscarriage (Aznar etal. 1970; Hahn et 
al 1978) and premature separation of the pla- 
centa (Ness et al. 1983; Pritchard et al. 1961). 

Although repeated fibrinogen/cryoprecipitate 
transfusions carry the risk of infection with the 
hepatitis B and HIV viruses and the possibility of 
fibrinogen antibody production, alloimmuniza- 
tion, uncontrollable haemorrhage at a later date 


and an exaggerated thrombotic response, it is 
the only hope of achieving a successful preg- 
nancy. Our patient was given fibrinogen concen- 
trate in preference to cryoprecipitate because it 
can be stored at room temperature and is there- 
fore ideal for home treatment (cryoprecipitate 
must be stored at ~20°C). 

Because the half life of fibrinogen is only 48 h 
frequent infusion is needed. To overcome the 
inconvenience of frequent hospital visits our 
patient was trained before conception to inject 
her own fibrinogen at home. The fibinogen level 
was maintained at 2100 mg/dl by thrice weekly 
infusions. Increasing amounts of fibrinogen 
were needed as the pregnancy progressed to 
maintain this level. The amount used was 
increased gradually from 18g weekly in early 
pregnancy to 30 g weekly at term. The fibrino- 
gen requirement falls sharply after delivery. Our 
patient needed only 15 g weekly to maintain the 
same level during the puerperium. 

We feel that in the absence of associated 
obstetric complications it is reasonable to allow 
pregnancy to continue to term. Induction of 
labour was preferred to spontaneous onset to 
ensure that delivery was effected in planned con- 
ditions with the full support of the haematolog- 
ical team. Post partum haemorrhage is a real 
danger (Ratten el al. 1969; Strickland et al. 
1982). According to Gilabert et al. (1987) a mini- 
mum fibrinogen level of 120 mg/dl is required for 
haemostatic protection during delivery. We gave 
an extra 10 gm of fibnnogen during induction to 
maintain a fibrinogen level above 150 mg/dl. 

Epidural analgesia is possible provided 
normal fibrinogen levels are maintained. As the 
condition is an autosomal recessive the fetus 1s 
very unlikely to have a simular disorder. Vaginal 
delivery should be the aim but, as there is no 
increased risk of intracranial haemorrhage due 
to a bleeding diasthesis, instrumental delivery is 
acceptable. A high level of fibrinogen should be 
maintained during the puerperium as delayed 
post partum haemorrhage (Strickland et al. 
1982) has been reported in a patient with hypo- 
fibrinogenaemia. Our patient continued fibrino- 
gen therapy for 4 weeks post partum. 
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R. P. MARWOOD, B. GAZZARD 


Case report 


A 26-year-old Ugandan woman presented at 10 
weeks gestation in her second pregnancy to a dis- 
trict general hospital casualty department, com- 
plaining of shortness of breath on exertion, 
fevers and a productive cough for 1 week. Six 
years previously she had had an uneventful preg- 
nancy and vaginal delivery. She had not booked 
for antenatal care in her present pregnancy as 
she had arrived in Britain as a political refugee 
only 2 weeks previously. Initial physical examin- 
ation revealed tachypnoea (70/min) and pyrexia. 
Her chest X-ray was suggestive of an interstitial 
pneumonia. Arterial blood gases, on air, showed 
a Po, of 10-0 kPa. She was treated with intra- 
venous ampicillin and erythromycin for 3 days 
but she continued to deteriorate. A blood 
sample was then taken to test for human immu- 
nodeficiency virus (HIV) antibody, after the 
patient was counselled, and the result was found 
to be positive. A presumptive diagnosis of Preu- 
mocystis carinii pneumonia (pneumocystosis) 
was made, which was confirmed by monoclonal 
antibody staining of a sputum specimen. Treat- 
ment was started with intravenous Septrin (tri- 
methoprim-sulphamethoxazole), 1:8g every 
6h, and hydrocortisone, 100mg every 12h. 
However, the patient’s condition deteriorated 


and after 10 days of this therapy her Po, on 60% 
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oxygen was 7-4 kPa and she was transferred to 
this unit. 

On admission, the Septrin therapy was 
changed to intravenous pentamidine and oral 
rifampicin, 600 mg/day, and isoniazid, 100 mg 
three times daily were started to prevent poss- 
ible reactivation of tuberculosis due to the con- 
current corticosteroid therapy. 

A blood sample was taken and the results 
showed a white cell count of 28-7 x 10°/ and a 
haemoglobin concentration of 8-2 g/dl. Serum 
biochemistry was within normal limits and blood 
cultures were negative, including culture for 
Mycobacterium. Although a termination of 
pregnancy was considered at the patient’s 
request, she was considered unfit for general 
anaesthesia. The patient’s condition continued 
to deteriorate, despite further therapy with 
Eflornithine (DFMO), 400 mpg/kg/day as a 
continuous infusion, and she died on the 24th 
day after presentation. 


Discussion 
This case represents the first maternal death 
associated with HIV infection to be reported in 
Britain and raises two interesting questions 
First, did the delay in the diagnosis of HIV 
seropositivity affect the outcome? The patient’s 
HIV antibody status was unknown before 
admission and this led to a delay ın the initiation 
of appropnate therapy. Furthermore she had 
not had the opportunity to receive any pre-preg- 
nancy counselling regarding the interaction of 
HIV infection and pregnancy. As the largest 
American study of deaths in pregnant HIV sero- 
positive women found that 80% were due to 
pneumocystosis (Koonin et al. 1989), the use of 
prophylaxis in this group of patients needs to be 
considered. Although several regimens have 
been shown to be effective ın reducing the risk of 
pheumocystosis in immunocompromised 
patients with HIV infection, the Centres for 
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Disease Control have advised against their use in 
pregnant women because of the potential 
adverse effects on the fetus (CDC 1989). The 
drug of choice for prophylaxis is oral Septnn. 
Although both components of this drug cross the 
placenta, neither drug appears to be teratogenic 
(Minkoff et al. 1989). Inhaled pentamidine iseth- 
ionate is reserved, in our practice, for those 
patients who are intolerant of Septrin. It is a 
potential teratogen as it has been shown to 
inhibit protein and nucleic acid synthesis in vitro 
(Drake et al. 1985), although it has been shown 
not to increase chromosomal aberrations 
(McDiarmid et al. 1989). Furthermore, its 
delivery by nebulized administration produces 
low or undetectable plasma levels (Girard et al. 
1989). 

In non-pregnant patients the risk of develop- 
ing pneumocystosis is related to CD4 lympho- 
cyte counts. At a level of less than 200/mm’, 
8-4% of the patients will develop pneumocysto- 
sis within 6 months, at 12 months 18-4% and at 
36 months 33-3% (Polk et al. 1987). However, 
Biggar et al. (1989) have shown that HIV anti- 
body positive women exhibit a greater and more 
sustained fall in CD4 lymphocyte cell counts 
during pregnancy compared with seronegative 
pregnant women. Thus it may be argued that 
prophylaxis should start earlier in pregnant 
women than in other immunocompromised 
patients. We feel that prophylaxis needs to be 
individualized to suit the best needs of the 
patient. Likewise, with regard to the treatment 
in this case by Eflornithine: this is a second line 
drug sometimes used as salvage therapy (Smith 
et al. 1990). As in the above argument, the 
potential advantages to the mother must be 
weighed against the potential disadvantages to 
the fetus, particularly as Eflornithine is a con- 
tragestational agent (Fozard et al. 1987). In spite 
of that we felt that the patient’s deteriorating 
condition warranted its use. 

Secondly, as this patient’s illness was unusual 
both in its severity and in the lack of response to 
treatment, the question also arises as to whether 
this was related to her pregnancy. While some 
authors feel that pregnancy may accelerate the 
progress of HIV infection (Deschamps et al. 
1989; Delfraissy et al. 1989), cthers do not 
(Bradbeer 1989). Studies of whether or not par- 
ticular opportunistic infections may have a more 
protracted or severe course in pregnancy are 
awaited. 

If pregnancy does confer an increased nsk of 


severe opportunistic infection, then the question 
of termination of pregnancy becomes more 
important. If the delayed recovery of post-par- 
tum CD4 cell counts in HIV infected women 
(Biggar et al. 1989) are comparable to the situ- 
ation after abortion, then no immediate benefit 
may be seen on survival. As this patient was unfit 
for anaesthesia, termination by antiprogesta- 
genic agents, e.g., RU486, may have been 
advantageous. 

This case report presents the first maternal 
death due to AIDS in an HIV seropositive 
woman in Britain. However, as the prevalence 
of HIV infection in women in the UK 1s increas- 
ing (Communicable Disease Report 1990) this 
association may be seen far more commonly in 
future maternal mortality reports. The manage- 
ment of HIV-associated opportunistic infections 
in pregnancy needs to be carefully assessed, but 
due to the current paucity of numbers this will 
require multi-centre collaboration. In the 
mterim, obstetricians and gynaecologists will 
need to be aware of these potential problems 
which may befall their patients. 
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Overlap syndrome and its implications in pregnancy. 


Case report 


KARL S. OLÁH, CHRISTOPHER W. G. REDMAN 


Case report 


A 29-year-old woman booked for her second 
pregnancy at 16 weeks gestation. At 2 years of 
age she had developed a seronegative juvenile 
chronic arthritis (Still’s disease) requiring ste- 
roid therapy. Various corrective orthopaedic 
procedures had been performed in childhood, 
including staple insertions in both knees, correc- 
tion of a valgus deformity and bilateral hip 
replacements. Steroids were stopped when she 
was 16 years of age, and her joint disease had 
been quiescent for over 10 years. However, a 
strongly positive anti-nuclear antibody titre had 
been noted with a raised IgG and a persistently 
raised ESR 7 years previously, although there 
was no evidence of active lupus. 

There had been no problems in the first preg- 
nancy: labour had started spontaneously at 36 
weeks, and she was delivered by elective 
caesarean section because of her extensive joint 
deformity and a suspicion of cephalopelvic dis- 
proportion. Intubation was reported to be diffi- 
cult, but the procedure was otherwise 
uneventful, with the birth of a healthy 2-5 kg 
girl. 

In this pregnancy all appeared well at book- 
ing, and an ultrasound scan confirmed her dates. 
At 30 weeks she was admitted in labour. There 
was a persistent fetal bradycardia of 80 beats/ 
min, the maternal pulse being 100/min. The cer- 
vix was tightly closed. An ultrasound scan 
demonstrated an active, normally grown baby 
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with heart block. The heart appeared normal in 
structure. On the basis of this assessment intra- 
venous ritodrine was started and dexametha- 
sone was given to promote fetal lung 
maturation; her labour did not progress. A sub- 
sequent ultrasound scan confirmed normal card- 
iac structure, with a bradycardia and occasional 
non-conducted atrial extra-systoles. The pattern 
appeared to be due to complete heart block. 

Immunological assessment showed a raised 
C-reactive protein (10-1 mg/dl, normal range 
0-0-8) but normal C3 (149 g/l, normal 65-190) 
and C4 (20 g/l, normal 15-50), rheumatoid fac- 
tor titre was 1:1280, anti-nuclear antibody titre 
>1:1280, cardiolipin antibody 8 y-phospholipid 
units/ml (normal <10), and anti-Ro (SS-A) and 
anti-La (SS-B) antibodies were present (not 
quantitated). There was no evidence of active 
lupus. Subsequent assessment of fetal well-being 
was complicated by the fact that cardiotoco- 
graphy was of little value other than to estimate 
the baseline fetal heart rate, there being little 
variability and no reactivity to fetal movements. 
Similarly, due to the prolonged ‘run-off time in 
diastole, the umbilical artery resistance index 
(RI) was artificially high, and thus of limited 
value. The umbilical artery RI (defined as 
A-B/A, where A = height of the systolic wave 
form and B = the height of the lowest point 
above the baseline) falls during pregnancy, and a 
raised value is thought to indicate placental 
pathology resulting in increased vascular resist- 
ance. With the prolonged diastole, the end dias- 
tolic flow is lower than it would be at a normal 
fetal heart rate, resulting in raised RI values. 
Daily biophysical scores were normal, and 
weekly measurements of fetal growth were satis- 
factory. The heart rate varied between 70 and 80 
beats/min. 

At 34 weeks gestation the patient suffered an 
antepartum haemorrhage and then went into 
labour; in view of this a caesarean section was 
performed. Initial attempts to insert a regional 


block failed, and attempted intubation at induc- 
tion also failed due to limited opening of her 
mouth and difficulty with neck extension. Ven- 
tilation was conducted via a laryngeal mask, and 
she was delivered of a 1799 g baby boy. There 
were no operative complications. 

At birth the baby had a complete heart block 
with a ventricular rate of 70-80/min. The baby 
required no additional treatment and was dis- 
charged from the special care unit after 21 days. 
The mother made an uneventful recovery. 


Discussion 


Overlap syndrome is a term used to describe dif- 
fuse connective tissue diseases (DCTDs) over- 
lapping in their onset and clinical 
manifestations. The classic descriptions of 
systemic lupus erythematosus, progressive 
systemic sclerosis, dermatomyositis and rheu- 
matoid arthritis are well known, although over 
periods of several years they may evolve features 
more commonly associated with another 
DCTD. The propensity for evolution and tran- 
sition among DCTDs has been noted in about 
25% of patients (Dubois 1984). Overlapping 
features may occur concurrently, but more com- 
monly over time, one syndrome takes on the fea- 
tures of another (Bennett 1985). The patient 
described initially had a seronegative juvenile 
chronic arthritis, but then developed antibodies 
consistent with systemic lupus erythemotosus 
(SLE), although there were no signs of active 
disease. 

Congenital complete heart block was first 
recognized by Morquio (1910) and occurs about 
once in 20 000 births (Michaelson Engle 1972). 
The relation with maternal connective tissue 
disease has long been known (Hogg 1957); for 
example congenital complete heart block is the 
commonest manifestation of the neonatal lupus 
syndrome (Watson et al. 1984). It is a permanent 
defect, and occasionally requires pacing after 
birth. The evidence suggests that fetal myocard- 
itis occurs, and is associated with scarring of the 
conduction system including fibrotic replace- 
ment of the sinoatrial and atrioventricular 
nodes, and calcification along the ventricular 
portions of the conducting system and the sin- 
oatrial node (Carter et al. 1974; Litsey ef al. 
1985). 

The fetal cardiac dysfunction usually appears 
in the second trimester of pregnancy (Scott et al. 
1983; Singsen et al. 1985) after the heart has 
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completed its main development. The defect is 
acquired, since normal heart rates and function 
have been observed before the development of 
complete heart block (Singsen et al. 1985; Buyon 
et al. 1987). The myocardial lesion is, appar- 
ently, specific for the fetus, with no evident heart 
disease in the mother. 

Most infants with congenital complete heart 
block are born of Ro (SS-A) antibody positive 
mothers (Scott et al. 1983; Reed et al. 1983; 
Lockshin et al. 1983), but sometimes only the La 
(SS-B) antibody has been detected (Weston et 
al. 1982; Buyon et al. 1987). Anti-Ro (SS-A) 
positive women whose infants are born with 
complete heart block have higher titres of 
anti-La antibody than those who have normal 
infants (Provost et al. 1987). This suggests a 
pathogenic role for the anti-La (SS-B) antibody. 

Nevertheless, anti-Ro (SS-A) seems to be 
relevant in that the antibody reacts directly or 
indirectly with a cardiac antigen. The heart con- 
tains one of the highest concentrations of Ro 
(SS-A) antigen (Wolin & Steitz 1984; Harley et 
al. 1985), and IgG deposits have been found in 
the cardiac tissues of an affected infant (Litsey et 
al. 1985). The evidence suggests that a passively 
acquired autoantibody, probably anti-Ro 
(SS-A), binds to an autoantigen in the fetal heart 
and produces inflammation and fibrosis in the 
cardiac conduction system. 

Because the heart conduction defects usually 
develop in the second trimester of pregnancy 
(Scott et al. 1983; Singsen et al. 1985), at a time 
when there is increased transport of maternal 
antibodies across the placenta, treatment has 
been directed towards decreasing the quantity of 
maternal autoantibody, or to suppressing fetal 
myocarditis and specific inflammation of the 
conduction system. Plasmapheresis is unsuccess- 
ful in reversing established congenital heart 
block (Herreman & Galezewski 1985; Buyon et 
al. 1987), but may prevent myocarditis and limit 
cardiac damage. However, in those patients at 
high risk, thrice weekly plasmapheresis in con- 
junction with steroid therapy from 18 weeks ges- 
tation has been used with apparent success 
(Buyon et al. 1988). Steroids, prednisolone or 
dexamethasone, have been used in an attempt to 
suppress the fetal immune response and limit 
cardiac inflammation (Buyon et al, 1988; Buyon 
et al. 1987). Dexamethasone leads to higher ste- 
roid concentrations in the fetal circulation 
(Blandford & Murphy 1977) and is considered 
preferable to prednisolone, but prolonged 
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administration of high dose steroids may have 
side effects (diabetes, infection) in the mother 
(Fox & Hawkins 1990), may adversely affect 
fetal development and, if pacing of the heart is 
necessary after birth necessitating a surgical pro- 
cedure, healing may be adversely affected. 

The risk of having a child with complete heart 
block for a woman with anti-Ro (SS-A) anti- 
bodies and no previous children with heart block 
is reported to be 1:20 (Ramsey-Goldman et al. 
1986), increasing to 1:3 after one affected child 
(Buyon et al. 1988; McCune et al. 1987). The 
presence of anti-Ro (SS-A) and anti-La (SS-B) 
antibodies thus has serious implications for 
future pregnancies. It is apparent that Still’s 
disease or other connective tissue disorders in a 
pregnant woman cannot be considered to be 
completely innocuous, despite their inactivity; 
further, that a previously unaffected child does 
not preclude a later affected fetus. It is thus 
necessary to screen all such patients for anti-Ro 
(SS-A) and anti-La (SS-B) antibodies, and 
monitor appropriately if the antibodies are 
present. 
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SHORT COMMUNICATIONS 


Cervical preparation with gemeprost for 
dilatation and evacuation 


J. A.D. Spencer, Senior Lecturer, 

P. Nicolaidis, Vistting Fellow, A. Lee, 
Statistician, U. Nicolini, Senior Lecturer & 
C. H. Rodeck, Professor, Institute of 
Obstetrics and Gynaecology, Royal 
Postgraduate Medical School, University of 
London and Queen Charlotte's and Chelsea 
Hospital, Goldhawk Road, Chiswick, 
London W6 0XG, UK 


Dilatation of the pregnant cervix above 12 mm, 
for termination of pregnancy, has resulted in con- 
cern regarding the risk of trauma and subsequent 
cervical integrity (Johnstone et al. 1976; Obel 
1979). In the USA, preoperative cervical dilata- 
tion using Laminaria japonica tents improves the 
ease and safety of operative termination (Grimes 
& Schulz 1985) but takes between 18 and 36h 
(Castadot 1986). Gemeprost, a prostaglandin E, 
analogue, administered as a vaginal pessary, was 
found to be easier to administer and faster acting 
than Lamicel for adequate cervical preparation 
before first trimester dilatation and suction 
evacuation (Helm et al. 1988). We report our 
experience of the use of vaginal gemeprost for 
cervical preparation in 141 consecutive patients 
having second trimester dilatation and 
evacuation. 


Methods and results 


Initially, treatment was started the evening 
before morning surgery. The first 41 women had 
1 mg and the subsequent 21 women had 0-5 mg 
gemeprost placed in the posterior fornix of the 
vagina. They were examined again 8—10 h later. 
The next 79 women were treated with 1 mg of 
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gemeprost in the morning before afternoon sur- 
gery and were examined again 3—6 h later. The 
need for a second dose was at the discretion of the 
examining doctor and, in general, reflected the 
opinion that further softening was required At 
operation, under general anaesthesia, the cervix 
was dilated using Hawkin-Ambler tapered dila- 
tors. The aim was to achieve a dilatation, in milli- 
metres, equal to the gestation in weeks, unless 
firm resistance occurred before this. 

Twelve (8%) of the women aborted before 
planned surgery. Ten had been treated overnight 
(8 with 1 mg and 2 with 0-5 mg of gemeprost) and 
the interval from first dose to abortion (mean 
11-9, SD 2-7 h) was similar to the interval from 
first dose to operation for the remaining 52 
patients (mean 13-7, SD 1-6h). However, the 
mean gestation of those who aborted (14-7, SD 
1-0 weeks) was less than that of the other patients 
treated overnight (17-1, SD 2-2 weeks, t=5-510, 
df=31, P<0-001). Two of the eight women (both 
14 weeks) had been given a second dose of 1 mg. 
Two multipara given gemeprost in the morning, 
one having asingle dose (14 weeks gestation) and 
the other having a repeat dose 3 h later (18 weeks 
gestation), aborted after 9-5 and 9-0 h respect- 
ively. The mean interval from first dose to oper- 
ation for the remaining 77 patients treated in the 
morning (5-0, SD 1-8 h) was much shorter than 
this and was significantly shorter than the mean 
overnight treatment interval (t=28-2, df=127, 
P<0-0001). 

Overall, administration of two gemeprost pes- 
Saries increased with increasing gestation 
(x =9-34, df=3, P<0-05) and the mean gestation 
of those receiving two pessaries (17-0, SD 2-16 
weeks) was significantly greater than that of those 
who received one pessary (15-7, SD 2-04 weeks, 
t=3-50, df=125, P<0.001). Although the ratio of 
nullipara to multipara (two to one) was similar in 
each gestation group a greater proportion of nul- 
lipara (48%) compared with multipara (18%) 
received two pessanies (y*=11-02, df=1, 
P<0.001). 

Mean age (22-5 years) and the proportion of 
nullipara (66% ) were similar in the overnight and 
same-day groups. There were also no differences 
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Table 1. Cervical dilatation for second trimester uterine evacuation after pretreatment with vaginal gemeprost 


pessaries. 
Gestation Number 
(weeks) n (%) 
Overnight treatment 
12-14 10 (19) 
15-16 12 (23) 
17-18 16 (21) 
19-21 14 (27) 
Same-day treatment 
12-14 29 (38) 
15-16 22 (29) 
17-18 19 (24) 
19-21 7 (9) 


ANOVA for trends with gestation: 


Cervical dilatation“ Treatment intervalt 
(mm) (h) 
Median (range) Median (range) 
14-0 (12 0-18-0) 14-0 (12-0-16-0) 
16-0 (12-0-18-0) 12-5 (12-0-15-0) 
18-0 (14-0-20-0) 14-3 (11-0-16-5) 
20-0 (20-0-22:0) 14-0 (10-0-17-0) 
14-0 (10-0-17-0) 45 (2-0-7-0) 
16-0 (12-0-19-0) 5-0 (2-0-0) 
18-0 (16-0-21-0) 5-5 (2-0-8-0) 
20-0 (16-0-21-0) 6:0 (4-0-8-5) 


“Overnight group F=39-45, df=3, P=0-0001 Same-day group F=29-30, df=3, P=0-0001 
tOvernight group F=1-63, df=3, P=0-20 Same-day group F=2-50, df=3, P=0-07. 


in age or parity with increasing gestation. Table 1 
shows that the treatment interval in the overnight 
group did not vary with gestation whereas there 
was a trend (not statistically significant) for the 
same-day group to have a longer interval as the 
gestation increased. The cervical dilatation 
achieved at operation equated significantly with 
gestation and was similar in each treatment 
group. Abdominal pain, Requiring enalgesia was 
experienced by 24 (39%) of the overnight treat- 
ment group compared with 5 (6%) of the women 
treated in the moming (7=22-3, df=1, 
P<0-0001). There were no cervical lacerations, 
either during dilatation or evacuatian. The uterus 
was perforated in one woman, attributed to 
manipulation of fetal parts within the cavity, and 
was repaired at laparotomy. The ectocervical epi- 
thelium was torn by the volsellum in three women 
(gestations 14, 14 and 16 weeks) during dilatation 
to 16, 13 and 18 mm after treatment in the morn- 
ing with one pessary for 2, 3 and 4 h respectively. 
Only one of these required suturing for 
haemostasis. 


Discussion 


Dilatation and evacuation as a method for second 
trimester termination of pregnancy remains 
uncommon in the UK, accounting for approxi- 
mately 4% of NHS and 20% of private late termi- 
nations (Stanwell-Smith 1984), despite the fact 
that it has been shown to be safer than instillation 
methods (Cadesky et al. 1981; Grimes & Schulz 


1985). Early reports of the procedure indicated 
the need to dilate the cervix up to 20 mm (Slome 
1972; Finks 1973). 

Extensive dilatation of the cervix is necessary 
for the removal of large fetal parts. Cervical dila- 
tation of the unprepared cervix for first trimester 
termination resulted in a wider residual dilatation 
which suggested damage to the structural integri- 
ty of the cervix (Johnstone et al. 1976). A signifi- 
cant increase in the rate of low birthweight babies 
was found to follow cervical dilatation over 
12mm compared with less that 12mm (Obel 
1979). Cervical incompetence and second trimes- 
ter miscarriage have also been related to cervical 
dilatation (Grimes & Schulz 1985). Indeed cervi- 
cal injury is one of the most frequent complica- 
tions and the frequency of cervical lacerations 
requiring suturing may be as high as 1-2% 
(Grimes & Cates 1979). 

We found that preoperative cervical prep- 
aration with gemeprost resulted in sufficient cer- 
vical. softening for easy and adequate cervical 
diidtation, sometimes up to 22 mm, with no sig- 
nifigaft cervical trauma. Multipara and earlier 
gestation pregnancies were more likely to require 
only one pessary. Overnight preparation, especi- 
ally with 1 mg, for a morning operating list was 
associated with a significant frequency of abdom- 
inal pain requiring analgesia and resulted in some 
complete abortions. Shorter, same-day, prep- 
aration for an afternoon operation list signifi- 
cantly reduced these problems and also allowed 
some patients to be managed as day-cases. Our 


experience suggests that 5 h of vaginal gemeprost 
will achieve sufficient cervical preparation, with 
minimal discomfort and risk of abortion, for 
second trimester dilatation and evacuation up to 
21 weeks gestation. 


Acknowledgment 


P.N. was supported by a British Council 
Fellowship. 


References 


Cadesky K. I., Ravinsky E. & Lyons E R. (1981). Dila- 
tation and evacuation: a preferred method of mid- 
trimester abortion. Am J Obstet Gynecol 139, 
329-332. 

Castadot R. G. (1986) Pregnancy terminations: tech- 
niques, risks, and complications and their manage- 
ment. Fertil Steril 45, 5-16. 

Finks A. A. (1973) Mid-trimester abortion. Lancet i, 
263-264. 

Gnmes D. A. & Cates W (1979). Complications from 
legally-induced abortion: a review. Obstet Gynecol 
Surv 34, 177-191. 

Gnmes D. A. & Schulz K. F. (1985) The comparative 


British Journal of Obstetrics and Gynaecology 
July 1991, Vol. 98, pp. 733-734 


Early endometrial carcinoma: an incidental 
finding after endometrial resection. Case 
report 


Nuala A. Dwyer Clinical Research Fellow 
& Gordon M. Stirrat Professor, 
Department of Obstetrics and Gynaecology, 
University of Bristol and Bristol Maternity 
Hospital, Southwell Street, Bristol BS2 8EG 


Case report 


A 38-year-old woman was referred with a 4-year 
history of menorrhapia. Her menstrual cycle had 
always been regular except for two episodes in the 
last 6 months. Her measured menstrual blood 
loss using the alkaline haematin method of 
extraction was 90 ml. She had had two children 
and her husband had subsequently had a vasec- 
tomy. She weighed 82kg (body mass 
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index = 36-4, height/weight’) and had type 2 
diabetes which had been controlled on glibencla- 
mide 10 mg daily for 10 years. Hysteroscopy and 
dilatation and curettage showed a normal endo- 
metrial cavity and normal secretory phase curet- 
tings. Over the next 3 months her menses 
remained heavy but her cycle was regular. She 
agreed to participate in our randomized control- 
led trial ofendometrial resection vs hysterectomy 
and was randomized to the former operation. 
Hysteroscopy again showed a normal cavity with 
secretory endometrium and acomplete resection 
was performed with removal of uterine stnps 
weighing a total of 10 g. Histological examination 
showed moderately differentiated adenocarci- 
noma present in 5 of 7 strips. The areas of car- 
cinoma appeared alongside both secretory and 
hyperplastic endometrium. There was no myo- 
metrial involvement. Four weeks later abdomi- 
nal hysterectomy with conservation of ovaries 
was performed. Histological examination 
showed the cavity to be lined with granulation tis- 
sue but there was no residual carcinoma. 
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Discussion 

Endometnal carcinoma is rare in women under 
40 years of age accounting for only5% of the cases 
(Peterson 1968). Obesity occurs in 80% of these 
young women and is the most significant clinical 
finding in patients with this disease. The inci- 
dence of diabetes mellitus is 20%, and 65% of 
patients can be expected to have a lorg history of 
menorrhagia and menstrual irregularity. For 
many reasons, therefore, our patient was inahigh 
risk group. Traditionally, curettage is used to dia- 
gnose intrauterine abnormality (Mackenzie & 
Bibby 1978) although hysteroscopy end directed 
biopsy are now commonly used (Gimpelson & 
Rappold 1988). It is disturbing that both these 
procedures failed to identify the abnormality 
although changes were restricted to within the 
endometrium on histological examination and no 
biopsy was taken under direct vision using the 
hysteroscope as has been reported successfully 
(Raju & Taylor 1986). A 10% rate of missed 
endometrial lesions has been reported after 
curettage (Word etal. 1958) and, in another study 
where hysterectomy specimens were examined 
after a preoperative curettage, 60% had at least 
half the cavity uncuretted (Stock & Kanbour 
1975). Perhaps outpatient biopsy using a resecto- 
scope to obtain a full thickness endometrial strip 
should be considered in high risk groups. The 
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importance of the histology after endometrial 
resection emphasizes its advantage over laser 
ablation (Davis 1989) as a minimally invasive 
technique for the treatment of dysfunctional 
uterine bleeding. 
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15-methyl prostaglandin F,& (15m-PGF,«) 
(Hemabate, Carboprost, Upjobn Limited) is 
licensed in the United Kingdom for intramuscu- 
lar administration to control atonic post-partum 
haemorrhage where conventional therapy has 
failed. By this route, the maximum effect may not 
be seen until 45 min after administration (Hay- 
ashi 1990). Speed of action is essential with atonic 
uterine haemorrhage and if 15m-PGF,« is given 
intramyometrially, the onset of action is within 
5 min in most patients, We describe 14 women 
treated with intramyometrial 15m-PGF,«œ where 
atonic haemorrhage had continued unabated 
after conventional therapy. 
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Table 1. Details of 14 patients with atonic postpartum haemorrhage. 


Mode Estimated Delivery 


of blood to 
Patient no Panty delivery loss (I) EUA (b) 
1+PH 2 NVD 2-8 2 GR 
2+H 0 V 3-0 1G 
3+ 2 NVD 1-5 3G 
4+ 0 Vv 1:0 11G 
5+ 0 y 2-5 4 GR 
6+ 2 NVD 4-0 2G 
7+H 0 NVD 1-0 15G 
8+H 1 V 1-7 5:5G 
9 1 NVD 1-1 1-5GR 
10 0 V 1-7 1-58 
11 0 LCF 1:0 1E 
12 PH 2 NVD 2°5 2SR 
13 0 NVD 1-0 1 
14 0 Vx2 1-2 7G 


Drop in Hb 
at 48h 
Units postpartum 
transfused (g/dl) Complications 

4 1-8 None 
6 0-4 Pyrexia 38-5°C for 2h 
2 4-5 None 
2 2:7 None 
4 3°5 Tachycardia for 48 h 
8 2-4 Unsuspected coagulopathy 
3 6-2 None 
2 3-8 Tachycardia for 24h 
2 1:3 None 
2 2:2 Pyrexia 38-0°C for 24h 
0 3°6 Vomiting 
4 23 None 
0 21 Headache & vomiting 
0 2-6 (Twin pregnancy) none 


Abbreviations: H = pre-existing hypertension; P = previous PPH; V = Ventouse, R = Retained placental tissue 
present at EVA, E = Epidural; EUA = Evacuation of uterus; + Induced labour with PGE2 gel; NVD = Normal 
vaginal delivery; LCF = Low cavity forceps; S = Spinal anaesthesia; G = General anaesthesia. 


Subjects and method 


Table 1 gives the details of the 14 patients. They 
were between 39 and 42 weeks gestation. All the 
patients were examined under general or spinal 
anaesthesia and the uterus was evacuated where 
appropriate before administration of the 15m- 
PGF, a. All women had been given Syntometrine 
(1 ml) intramuscularly at the time of delivery as a 
prophylactic measure, except those with pre- 
existing hypertension who were given 10 units of 
oxytocin intramuscularly. When the atonic 
haemorrhage was diagnosed, all the women were 
given a therapeutic injection of 500 ug of ergo- 
metrine intravenously and oxytocin (80 U/1) was 
infused at a rate of 120 ml/h. Resuscitation 
measures were commenced with intravenous 
plasma volume expanders and blood transfusion 
where necessary. Following exploration of the 
uterus, the intravenous infusion of oxytocin was 
continued and in all 14 women bleeding con- 
tinued unabated with the uterus relaxed and 
showing no signs of sustained contraction. A 
solution of 1Sm-PGF,« (250 ug in 5 ml of normal 
saline) was injected transabdominally into the 
fundus of the uterus using a 20 gauge spinal 
needle. The syringe was aspirated before injec- 
tion to avoid intravascular injection and resist- 
ance on injection confirmed that the needle tip 
was within the myometrium rather than in the 
uterine cavity. 


Results 


Intra-myometrial 15m-PGF,« arrested serious 
haemorrhage promptly in 13 out of 14 women. 
Response was poor in the remaining woman 
because of an unsuspected coagulopathy. Two 
patients received a second injection, one of them 
(no. 3) hada goodresponse to the injection in the- 
atre but the uterus became atonic and started to 
bleed again 1h later. A second injection was 
given in the recovery room and no further prob- 
lem occurred. The second woman (no. 2) was 
given two injections in theatre because of the pro- 
fuse nature of the haemorrhage. The response 
was excellent. Following recovery from the 
general anaesthesia she required persistent ven- 
tilation for 10 min and was rather confused with 
laboured breathing, for which she received nida- 
zolam. She was also hypertensive, with a blood 
pressure of 180/110 mmHg, which responded to 
intravenous hydralazine (she had hypertension 
before induction of labour, but the highest record 
of blood pressure before this episode was 
90 mmHg diastolic). She also developed a tran- 
sient pyrexia of 38-5 which lasted for 2h. One 
other patient developed a significant side effect 
with a pyrexia of 38° which lasted 24 h. No focus of 
sepsis could be found in either patient. Mild nau- 
sea was common and occurred in nine women, 
seven of whom had had a general anaesthetic and 
two a spinal. 
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Conclusion 


These data are uncontrolled and it is easy to give 
credit for the arrest of haemorrhage to the last 
therapeutic agent given. However, intramyomet- 
rial 15m-PGF.,« appears to be extremely effective 
in arresting serious atonic haemorrhage. Impor- 
tant but self-limiting side effects are seen. We 
conclude that 15m-PGF,a should be used with 
careful supervision by experienced obstetricians, 
and urge that all delivery units should have a 
supply immediately available. Since the intro- 


duction of 15m-PGF,« in our hospital, no woman 
has required a hysterectomy for an atonic post- 
partum haemorrhage. 
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CORRESPONDENCE 


Me 


Fish-oil and pre-eclampsia 


Dear Sir, 
In their recent commentary ‘Fish oil and pre- 
eclampsia’ [Br J Obstet Gynaecol (1990) 97, 
1077-1079] Doctors Secher and Olsen advocate 
the organization ‘as soon as possible’ of large, 
controlled multicentre trials to assess the effects 
of fish-oil supplementation in pregnancy. One 
potential complication of such supplementation 
is a Significantly increased bleeding time, such as 
has in fact been reported both in rats (Begent et 
al. 1984) and man following ingestion of diets 
rich in n-3 fatty acids (Goodnight et al. 1981; 
Lorenz et al. 1983; Mortensen et al. 1983). How- 
ever, there are at least three other areas of 
potential concern, relevant to pregnancy- 

Where detailed studies of the effect of a high 
fish-oil intake in man have included information 
on platelet counts, several have described an 
overall fall, ranging from 4 to 35%, the larger of 
which have been statistically significant (Good-. 
night et al. 1981; Hay et al. 1982; Lorenz et al. 
1983; Mortensen et al. 1983). Indeed, in one 
apparently normal volunteer, frank thrombocy- 
topenia developed after 3 weeks (Goodnight et 
al. 1981). A falling platelet count is seen in 
association with worsening pregnancy-induced 
hypertension (PIH); ıt would appear to be 
unwise to risk magnifying such a fall. However, 
Starling and his colleagues, in small-scale pilot 
studies of Maxepa and Himega for the preven- 
tion of PIH, have so far found no consistent 
change in platelet count during treatment (Dr 
M. B. Starling, personal communication). 

Serum uric acid concentrations are rarely 
reported in such studies, but there is one report 
in which they are considered, in which an 
increase in serum uric acid, of up to 24% after 2 
weeks treatment, occurred (Singer et al. 1985). 
A rise in serum uric acid is also found in associ- 
ation with worsening PIH, so that another con- 
founding factor could be introduced. 

Dr Olsen’s own work has suggested a prolong- 
ation of gestation in Faroese women who eat a 
high proportion of ‘marine victuals’ by compari- 
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son with the otherwise very similar Danish 
women (Hansen & Olsen 1988). This is in agree- 
ment with studies on pregnant rats (Leat & 
Northrop 1979; Leaver et al. 1986) in which pro- 
longed labours were also reported. This could be 
suggested as being due to a shift of production 
away from the potent 2 series prostanoids con- 
cerned with uterine contractility, and might have 
implications where the induction of labour is 
indicated. 

There is very strong evidence to suggest an 
imbalance in production of vasodilator, antiag- 
gregatory/vasoconstrictor, proaggregatory eico- 
sanoids in hypertensive pregnancy. The possible 
use of dietary supplementation to redress such 
an imbalance is most attractive, and is likely to 
be acceptable to many women perceiving it 
being ‘natural’. This should not blind us to the 
possibilities of adverse side-effects, which might 
go unreported for some time in large-scale clini- 
cal trials. Very carefully-monitored trials in 
centres with direct interests in the field of fatty 
acid research might be a more appropriate 
approach to begin with. 

F. Broughton Pipkin 

Reader in Reproductive Physiology 
Department of Obstetrics & Gynaecology 
Queen’s Medical Centre 

Nottingham 

NG7 2UH 


Dear Sir, 

Your recent editorial (Secher & Olsen, 1990) 
highlighted the possible benefits of fish oil sup- 
plementation during pregnancy. Studies which 
have reported a reduction in preterm delivery 
and pre-eclampsia did not involve ingestion of a 
fish oil preparation, but rather a diet rich in n-3 
fatty acids. 

Choice of preparation is wmportant, as 
recently concern has been expressed regarding 
the possibility of vitamin A overdose in pregnant 
women taking fish ols and of vitamin A ter- 
atogenicity (Yetiv 1988; Nelson 1990). Maxepa 
fish oil, which contains a negligible amount of. 
vitamin A may therefore be appropriate, and 
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has been reported to achieve benedicial effects 
on prostaglandin metabolism with doses of upto 
50 ml daily. Limited attention has been paid to 
patient acceptability at these doses. Ingestion 
was quoted as ‘tolerable’ in one stucy (Knapp & 
Fitzgerald 1989), whilst in another at a dose of 
16-5 g daily, 13 out of 16 patients were said to 
have preferred the oil to their previous treat- 
ment (Norris et al. 1986). 

We assessed the response of 10 pregnant 
volunteers to the ingestion of 10~2) ml Maxepa 
prior to investigating the effect cf fish oil on 
prostaglandin metabolism in pregnancy. All 
patients described the preparation as unpleas- 
ant, and because of the taste most df them were 
not prepared to take a further dosz. 

The suggested doses used in previous trials 
amounts to large volumes, or up to 50 capsules 
daily. In our experience, this preparation in its 
current form, even when mixed with fruit juice 
as suggested by the manufacturers is not a prac- 
tical or acceptable treatment for most pregnant 
patients. Belching and unpleasant taste are the 
most frequently reported side effects with fish oil 
supplements (Secher & Olsen 1990), and these 
cannot be described as ‘trivial’ if they signifi- 
cantly reduce patient compliance. 

We feel the possible benefits of fish oil sup- 
plementation in pregnancy will not be fully 
realised until attention is given ta synthesis of a 
more concentrated and palatable preparation. 
Since similar beneficial effects have been 
reported with low dose aspirin therapy in preg- 
nancy, it would appear that this may be a more 
appropriate form of treatment. 

M. J. McCormack 

G. Constantine 

Birmingham Maternity Hospital 
Queen Elizabeth Medical Centre 
Birmingham 

B15 2TG 


Author’s reply 

We thank Dr Fiona Broughton Pipkin for raising 
some important issues relating to our suggestion 
of a multicentre trial of fish oil ir pregnancy. We 
agree completely with her about the need for 
carefully-monitored trials in thrs field. Indeed, 
before launching our multicentce trial, we ran- 
domized 535 women in the 30-h week of ges- 
tation to fish oil (2-8 g n-3 fatty acids per day), 
olive oil or no supplement. Preliminary analyses 
have shown that the fish oil group had no 
increased occurrences of prolonged labour, 


induced deliveries or bleeding complications. A 
subgroup was followed closely with blood and 
urinary samples. The trial groups had similar 
serum uric acid and coagulation factors. In par- 
ticular, the difference between PAI-1 in serum 
and PAI-1 in plasma, which is held to reflect 
platelet reactivity, was similar; we did not per- 
form platelet counts. The results mentioned are 
preliminary, and final results from the trial will 
be published in due course. 

We do not agree that the decision to under- 
take a multicentre trial should depend crucially 
on the findings from ‘very carefully-monitored 
trials’, since such trials are bound to have low 
statistical power to detect even substantial 
increases in the occurrence of rare complica- 
tions, and because paraclinical findings are likely 
not to be of much help in the decision process. 
As pointed out by Dr Broughton Pipkin, it is 
well established from studies in non-pregnant 
subjects that fish-oil prolongs bleeding time and, 
somewhat less well established, that it reduces 
the platelet count. Nevertheless, to our knowl- 
edge none of the numerous randomized trials 
with fish oil in non-pregnant subjects (often 
employing much higher doses than in our study) 
has shown clinically detectable complications 
related to an increased bleeding tendency. So, 
even if a prolongation of bleeding time and a 
moderate reduction in platelet count were seen 
after fish oil also in pregnant women, we would 
not, from these findings alone, expect that fish 
oil also increases the risk of bleeding complica- 
tions in pregnant women. Consequently we feel 
that undertaking a trial to assess whether fish ou 
has any prophylactic or therapeutic effects on 
pre-eclampsia, fetal growth retardation and pre- 
term delivery, would be justified irrespective of 
such paraclinical findings. We are carefully 
monitoring the multicentre trial for bleeding 
complications, and we exclude patients with pre- 
vious abruption or severe bleeding in the actual 
pregnancy. 

Dr Broughton Pipkin mentions the possibility 
of worsening a pre-eclampsia-induced thrombo- 
cytopenia with fish oil. The thrombocytopenia 
seen in severe pre-eclampsia and the fish-oil- 
induced reduction in platelet count are believed 
to have quite different mechanisms, the first via 
an increase in platelet aggregation, the second 
probably via a decrease in platelet production 
(Hay et al. 1982). In theory, a lowering in plate- 
let production could aggravate the risk of 
maternal bleeding, a serious complication of the 


DIC-syndrome, but it could also reduce the 
tendency of disseminated coagulation and 
thereby avoid further the impairment of pla- 
cental blood flow which is threatening the fetus. 
However, due to the small theoretical possibility 
that fish oil could aggravate the risk of bleeding 
in severe pre-eclampsia, we enjoin great caution 
in Our trial in such cases. We do not think, how- 
ever, that these worries are a contraindication to 
undertaking a multicentre trial with fish oil in 
pregnancy. 

We mentioned in our commentary that it is 
our impression that fish oil is increasingly being 
used by the general population of pregnant 
women. It may therefore be unwise, and even 
unethical, to wait until the widespread use of fish 
oil has made it impossible to undertake a care- 
fully controlled trial assessing the possible ben- 
eficial as well as any deleterious effects that fish 
oil may have in pregnancy. 

We take the opportunity to direct the atten- 
tion towards a recent report that rats receiving 
standard rat chow supplemented with fish oil had 
longer gestation than when the standard rat 
chow was supplemented with arachis oil (Olsen 
etal. 1990). This is a finding that is quite different 
from the rat studies cited by Dr Broughton Pip- 
kin (Leat & Northrop 1979; Leaver et al. 1986) 
where fish oil in both cases was supplemented to 
a hnoleate-deficient-diet, and where the pro- 
longed gestation could be due to the n-3 fatty 
acids added as well as to the (absolute) lack of 
n-6 fatty acids (indeed, the latter may well 
explain their findings of prolonged labour). 

Dr McCormack and Dr Constantine are right, 
we feel, in recommending fish oil with low 
amount of vitamin A to pregnant women, and 
also that the preparation should be as concen- 
trated as possible with n-3 fatty acids to keep the 
volume to be ingested at a minimum. In the trial 
mentioned above we used Pikasol fish oil which, 
like Maxepa, contains negligible amounts of 
vitamin A but which has an n-3 fatty acid content 
of 60-70%. Contrary to McCormack and Con- 
stantine’s experience, ours was that there was a 
relatively good compliance, with about 75% of 
the 269 women adhering to our prescription to 
take four 1 g fish oil capsules per day (assessed 
by a questionnaire after delivery). Among those 
receiving fish oil capsules, 23% reported pro- 
nounced belching and 16% unpleasant taste, 
compared with 8-5% and 2-3% respectively 
among those receiving olive oil capsules, while 
the occurrences of nausea, vomiting, stomach 
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ache and diarrhoea were low and quite similar in 
both groups. 

Niels J. Secher 

Sjurdur F. Olsen 

Jannie Dalbye Sørensen 

Department of Obstetrics & Gynaecology 

Aarhus University Hospital 

DK-8000 Aarhus C 

Denmark 
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July 1991, Vol 98, pp. 740-743 


The use of cervicography in a primary screening 
service 


Dear Sir, 

I am confused by the results presented in the 
paper by Szarewski et al. [Br J Obstet Gynaecol 
(1991) 98, 313-317] and have attempted to con- 
struct the usual 2 x 2 table used to analyse data 
of this sort. 


Total number of women with a pasitive test 
result 


In the third paragraph of the Results the authors 
say ‘A total of 112 women had biopsies as a result 
of a positive cervicogram’ and “There were also 
13 women in whom a positive cervicogram was 
followed by negative colposcopy and no biopsy 
was taken’. This suggests that a total of 125 
women were referred for colposcopy because of 
a positive cervicogram. 

However, in Table 2 the authors state that 130 
women had colposcopy and biopsy, 19 had col- 
poscopy which was negative and no biopsy was 
taken, and six had colposcopy advised but the 
results were not traced. This would suggest that 
there were 155 women with a positive 
cervicogram. 

‘These figures in turn do not match up with the 
numbers shown in Table 1 where 150 patients 
would have been referred for colposcopy on the 
basis of a positive cervicogram as defined by the 
authors (one that indicated HPY or any degree 
of CIN or cancer). I have chosen to use this 
number in the table. 


The number of women with positive tests and 
confirmed CIN/HPV. 


Table 3 suggests that 93 women had histologi- 
cally diagnosed HPV/CIN I or CIN I or worse 
following a positive cervicogram. 


Singer P., Wirth M., Voight S., et al (1985) Blood 
pressure and I:pid-lowering effect of mackerel and 
herring diet in patients with mild essential hyper- 
tension. Atherosclerosis 56, 223-235 

Yetiv J. Z. (1988) Clinical applications of fish oil. J Am 
Med Ass 260, 665-669. 
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The number of women with negative tests but 
confirmed CIN/HPV. 


In the fourth paragraph of the results the authors 
state that 16 of the concurrent smears were posi- 
tive. In three of these women the biopsy was 
negative. Thus 13 had positive biopsies and we 
are left to assume that the cervicography was 
negative. 


The total number of women from whom data 
are available 


Results of colposcopy could not be traced for six 
patients and 113 women had defective cervi- 
cograms. This leaves data from 1044 women for 
analysis. 

Using the figures derived above the following 
table can be constructed: 


Test result Disease status Total 
Present Absent 

Positive 93 57 150 

Negative 13 881 894 

Total 106 938 1044 


Definition of terms used (Brown & Swanson- 
Beck 1989) 


The sensitivity of a test is defined as the propor- 
tion of the patients who have the disease in 
whom the test result is positive. The specificity is 
the proportion of healthy subjects in whom the 
test is negative. The false positive rate is the pro- 
portion of the healthy subjects who give a posi- 
tive test result and the false negative rate is the 
proportion of those subjects who have the 


disease but who give a negative test result (Mor- 
ton & Hebel 1984; Brown & Swanson-Beck 
1989). Note that in these definitions, the number 
of subjects with or without disease form the 
denominators. 

It should be noted that this definition of the 
false positive rate differs from that used by the 
authors. It would seem that what the authors are 
referring to is the inverse of the positive pre- 
dictive value of the test, the positive predictive 
value being the probability that disease will be 
found ın a woman who has a positive test result. 
In this definition, the number of subjects with a 
positive test result is the denominator. 


Results of the study 


Provided the table does accurately reflect the 
authors’ results (and it is difficult to be sure that 
it does) the sensitivity of cervicography was 88% 
(93/106) and specificity was 93% (881/938). The 
inverse of the positive predictive value which the 
authors refer to as ‘the false positive rate’ was 
38% (57/150). 


Comment 


It would have been of interest to know what the 
yield of pathology was from the 1007 routine 
smears taken from women who attended before 
March 1988. In particular, as the authors have 
focused upon the positive predictive value, this 
statistic for the cytology would have been helpful 
to put the cervicography results in context. 

Evaluating diagnostic or screening tests is dif- 
ficult enough at the best of times but it seems 
particularly regrettable that the authors of this 
paper should have chosen not to present their 
data in a more clear cut and easily understood 
way and that they should have used the termin- 
ology in this unusual fashion. 


W. P. Soutter 

Reader in Gynaecological Oncology 
Royal Postgraduate Medical School 
Institute of Obstetrics and Gynaecology 
Hammersmith Hospual 

Du Cane Road 

London W12 ONN 


Dear Sir, 

In their study of the use of cervicography in 
primary screening for disease of the cervix, Sza- 
rewski et al. [Br J Obstet Gynaecol (1991) 98, 
313-317] greatly underestimate the false positive 
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rate for cervicography and fail to make a valid 
comparison between cervicography and cervical 
cytology. 

Their classification of positive biopsies com- 
bines cases showing CIN I together with those 
showing only changes of HPV infection. This 
large group accounts for 60% of all their biopsies 
and will include not only biopsies showing mild 
dysplasia, but also those in which there may be 
only minor degrees of koilocytosis. It is inappro- 
priate to regard all of these cases as true 
positives. 

Their criteria for a positive cervicograph, 
which include those showing evidence of HPV 
infection alone, are not comparable to the 
ambiguous criteria they use to define a positive 
smear. They define a positive smear as one 
which led to a recommendation for colposcopy 
but also say that smears were considered positive 
if they showed any dyskaryosis. In most labora- 
tories smears showing only mild dyskaryosis do 
not lead to a recommendation for colposcopy 
but for early follow-up. The rate of progression 
of cervical disease is such that a policy of limiting 
colposcopy and biopsy to higher grade lesions or 
persistent abnormalities is a safe one. As it is not 
clear what Szarewski et al., mean by a positive 
smear it is difficult to comment on their figure of 
1% positivity for routine cytology, but this figure 
is vastly lower than the rate of detection of 
abnormalities is most laboratories. 

This report has not demonstrated that cervi- 
cography is of any value in detecting significant 
lesions in women with normal smears but it may 
have caused some alarm amongst them. If any- 
thing, this report reinforces the suspicion that 
use of cervicography would result in huge over- 
investigation without any improvement in the 
detection of significant disease. 

Alan Robin 
Senior Registrar 
Gabriela Kocjan 
Senior Lecturer 

Departments of Histopathology and Cytology 
University College and Middlesex School of 


Medicine 
University Street 
London WCIE 6JJ 
Authors’ reply 
Dear Sur, 


Mr Soutter is unclear about the number of 
women with positive test results and the 
numbers in his table are incorrect. Our Table I 
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shows the cervicography results of all the women 
seen, whereas Table 2 gives the subsequent 
action, which did not necessarily always follow 
the recommendations because of doctor and 
patient choice. In particular, 19 women with cer- 
vicography results suggesting either HPV or 
CIN 1 are included in the ‘no colpcscopy’ group 
In 13 of these a decision was made to manage 
them by cytology. The remaining six were either 
still awaiting colposcopy, or the biopsy results 
were not available at the date on which the study 
was terminated. Of these six, we have sub- 
sequently found that one had a biopsy showing 
HPV, three had negative biopsies and two 
moved away and have not yet been traced. 
Also, as noted in the paper, 24 women had col- 
poscopy (six without biopsy), although referral 
was not recommended on the basis of cervico- 


graphy or cytology. 


Number of women with negative cervicograms 
but confirmed CIN/HPV 


The remainder of the paragraph to which Mr 
Soutter refers makes it clear that in only three 
cases where the smear was positive was the cervi- 
cogram negative: in one of those the biopsy 
report was also negative, and ir a second, the 
report requested a brush smear. In both cases 
with a positive biopsy, the report was of CIN 
L/HPV. 


Definition of terms used 


Because patients with negative cervicograms 
and smears were not colposcoped, it is not poss- 
ible to discuss the sensitivity of the test. This is a 
common circumstance in large screening pro- 
grammes, and under these conditions, it is 
generally accepted that the false positive rate for 
the test, defined as the number oi patients judged 


positive who were found to be negative on 
further investigation, is a useful measure for 
describing the performance of a screening test 
(Altman, 1991; Gastwirth 1987). 

Drs Rubin & Kocjan were concerned about 
the criteria used to define positive cervicograms, 
smears and biopsies. We chose to report the 
results in accordance with NTL’s recommend- 
ations for cervicograms and the clinic’s policy for 
referrals as a result of cytology. The decision to 
call biopsies showing HPV or CIN 1 positive is 
common in the literature (Giles et al. 1989). 
There is currently much controversy about the 
natural history of mild cervical lesions and opin- 
ion is divided as to how these should be man- 
aged. The criteria used in a private clinic are 
likely to be different from those which would be 
applicable in a national screening programme. 
In order to facilitate an assessment using other 
criteria, we have tabulated the results according 
to severity of cervicography and biopsy cate- 
gories (Table 1). 


Positivity rates for cytology 


Contrary to Drs Rubin and Kocjan’s claim, our 
criteria for a positive smear were clearly given in 
the paper (Results para 2 and were ‘any degree 
of dyskaryosis’, which, at the Marie Stopes 
Clinic, ‘leads to a recommendation for 
colposcopy’. 

The low positivity rates for cytology in the 
reference group probably reflect the result of 
clinic policy, which recommends annual smears 
and refers all women with abnormal smears (of 
anv grade of dyskaryosis) for colposcopy. We 
believe that women coming for cervicography 
would also have been managed by this policy in 
the past. Our purpose in presenting these data 


Table 1. Results according to sever-.ty of cervicography and biopsy categories 


Colposcopy and biopsy results 
Cervicogram Neg colp, Negative HPV CIN 1 CIN 2 CIN 3 
results no biopsy biopsy biopsy biopsy biopsy biopsy Total 
HPV 2 2 10 3 0 2 19 
CIN 1 8 14 23 16 10 2 73 
CIN 2 3 2 3 6 2 4 20 
CIN 3 G 1 2 2 1 3 9 
Micro invasion/ 
invasion G 0 2 0 0 2 4 
Total 13 19 40 27 13 13 125 


was not to recommend cervicography for a 

national screening programme, but simply to 

point out potential advantages and disadvan- 

tages of the method at its current stage of 

development. The very high detection rate 

means that many small and possibly insignificant 

(CIN1/HPV) lesions are detected and referred 

for colposcopy. We hope that future research 

and development will be undertaken to address 

this problem, and also to determine the opti- 

mum role for the test. For example, it may have 

a better use in second line screening of women 

with a mildly abnormal smear, since up to 49% 

may actually have higher grade disease on col- 
poscopy and histology (Soutter et al., 1986). 

Anne Szarewski 

Family Planning Doctor 

Marie Stopes House 

Whitfield Street, London WIP 6BE 

J. Cuzick 

Head of Department 

Department of Mathematics, Statistics and 

Epidemiology 

Imperial Cancer Research Fund Laboratories 

PO Box No 123 

Lincoln’s Inn Fields, London WC2A 3PX 
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BOOK REVIEWS 


Textbook of Fetal and Perinatal Pathology, Vol- 
umes I & II, edited by Jonathan S. Wigglesworth 
and Don B. Singer. Blackwell Scientific Publi- 
cations, Oxford 1990, Volume I 640 pages and 
Volume II 643-1038 pages, fully illustrated, £195 


After many years of famine, it is a pleasure to 
find a sharp increase in the numbers of excellent 
paediatric pathology books. Over the last two or 
three years there have been several covering this 
whole age range of paediatric pathology. This 
book is exclusively about fetal and perinatal 
pathology. The publication is timely, as fetal 
medicine and early ultrasound diagnosis are 
expanding and developing very rapidly. 

There are two volumes, the first of which deals 
with principles and major problems; the second 
with straightforward organ systems pathology. 

The first volume starts with accounts of the 
role of the perinatal pathologist, normal growth 
values, classification of causes of death, and how 
to do a perinatal autopsy. These chapters set the 
tone of the book. I enjoyed readirg the excellent 
prose and thoughtful, sequential problem solv- 
ing approach which starts out with clear expo- 
sitions of the basic data and leads the reader in 
gentle stages to a deep level of analysis. The rest 
of the chapters in this first volume are concerned 
with disorders of the fetus, placenta, stillborn, 
and neonatal death. Individual chapters on fetal 
death and the macerated stillborn fetus, chro- 
mosome abnormalities, dysmerphology, and 
causes of malformations are welcome, especially 
when, as here they are well written by thoughtful 
and knowledgeable experts. This volume fulfils 
the editors’ stated objective of compiling a book 
which is equally useful for all professionals con- 
cerned with the care of the fetus and newborn 
infant. The multi-disciplinary problem solving 
approach they have adopted should make this 
. part attractive to the wider readership. 

The second volume adopts the more tra- 
ditional system-based approach to disease which 
of necessity involves some repetition and to-ing 
and fro-ing through the book, as many diseases 
are multi-system. This is dependent on good 
internal cross-referencing, and I am delighted to 
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say that the editors have done a sterling job. 
After much searching I only found one possible 
error! 

As well as the standard organ system chapters 
there are two chapters on topics not usually 
found in paediatric pathology books. These wel- 
come additions are chapters on the eye, and the 
oro-factal region. 

The chapters on the organ systems have, per- 
haps, a more restricted appeal that is largely to 
morbid anatomists. Within these limits, where 
the reader perhaps knows 50% of the answer, 
there are many outstanding chapters. The over- 
all quality of all the chapters is high, but some 
chapters stand head and shoulders above other 
publications on the same subjects. 

How pleasing to see an outstanding chapter on 
that most neglected of organs, the pancreas. The 
chapters on endocrine organs, and on the liver, 
provide informative, clear accounts of complex 
and puzzling topics. The cardiovascular section 
is useful. This does not go into great depths over 
rare conditions, but gives an excellent account of 
advanced examination techniques and classıfi- 
cation. The chapter on the central nervous 
system is first class. 

The most disappointing chapter is that on the 
skeletal system. The disappointment is not on 
the quality nor depth of information, which is 
outstanding, but on the photomicrographs and 
radiographs. Throughout the book the overall 
quality of photomicrographs both in com- 
position and reproduction is excellent, which 
makes this chapter stand out in contrast. I have 
as much difficulty with radiographs as clinicians 
have with microphotographs, and I found some 
of both of them unclear. 

Most contentious subjects are well handled, 
with suitable qualification and an almost ency- 
clopaedic reference list. There is only the most 
occasional hint of over emphasis of one par- 
ticular point of view, in most instances a very 
open statement of current thought 1s made. 

The editors should be congratulated on their 
efforts in gathering together such an excellent 
group of authors, and producing an authorita- 


tive work of reference which will also be very 
useful as an advanced laboratory handbook. Not 
the least of their achievements is to provide a 
depth of information throughout, yet to keep the 
whole book eminently readable. It is the best 
book yet in its field and should be available for 
all in the fields of fetal and perinatal medicine. 


D. G. Fagin 


Physiotherapy in Obstetrics & Gynaecology, by 
Margaret Polden & Jill Mantle. Butterworth 
Heinemann, Oxford/London, 1990, 441 pages, 
£28.95 


The physician whose pre-registration house job I 
did taught me that ‘physiotherapy is an unscien- 
tific discipline with no controlled clinical trials to 
prove or disprove its use’. It is with the memory 
of these pearls of wisdom that I read Physio- 
therapy in Obstetrics and Gynaecology. I was 
unaware that there is now an Association of 
Chartered Physiotherapists in O & G: sub- 
specialization marches on. 

The book begins with a glowing forward to the 
book by Dame Josephine Barnes, herself one 
who has in the past demonstrated her adherence 
to the scientific method for resolving the effec- 
tiveness of clinical treatments. 

There are accurately-illustrated and written 
chapters on female anatomy and physiology of 
pregnancy but it is regrettable that the authors 
still talk about ‘toxaemia’ of pregnancy (page 
40). The physical and physiological changes in 
labour and the puerperium are well written but 
on page 73 they mention a paper by Grant (1987) 
which showed that polyglycolic ester sutures 
were the best material to sew up episiotomies, 
but failed to list this excellent work in the refer- 
ences at the end of the chapter. However in their 
defence other controlled trials on the use of 
birthrooms and squatting in labour are quoted 
and referenced. 

I am unsure, reading The Antenatal Period 
what role physiotherapists have dunung this time 
because there 1s much discussion on diet, breast- 
feeding and weight gain. Are these not the prov- 
inces of the midwife, and dare I say it, the 
obstetrician as well? Is it correct that the physios 
should take over antenatal classes and teaching 
of such details as transcutaneous nerve stimu- 
lation? Do physiotherapists actually know how 
to stop the nausea and vomiting of pregnancy 
(page 123 and 159)? Better help is offered in the 
chapter on Relieving Pregnancy Discomfort, 
although all these treatments would have had 
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more respect from me if they had been subjected 
to the scrutiny of controlled tnals When acu- 
punture is mentioned I begin to put on my preju- 
dicial hat. Although in my youth phystos helped 
me with my libido, can physiotherapists really 
help the pregnant with theirs (page 245)? In this 
same chapter the excellent trial, again by Grant 
et al. (1989) on Electromagnetic Energy Treat- 
ment for Perineal Trauma’ is dismissed by the 
statement ‘Attempts to show that ultrasound or 
pulsed electromagnetic energy mcreased the 
rate of healing in the traumatized perineum have 
been disappointing’—why not say it doesn’t 
work? 

In the gynaecology section of the Climacteric 
it seems a pity that expensively-trained para- 
medicals are needed to advise premenopausal 
women that they should take more exercise and 
smoke less, One wonders if the country would 
benefit from taking physios out of hospitals and 
putting them in our schools to give this advice. 

In the surgical section it states ‘it is usual for 
women to be admitted at least (!) one day before 
major abdominal surgery’. If, however they 
were admitted on the same day they would be 
less likely to develop deep vein thrombosis 
(DVT) and therefore would not need physio- 
therapists to exercise their patients’ legs after the 
operation. Have there been any trials of preven- 
tion of DVT using physiotherapy alone? 

This 1s an interesting book which is well-writ- 
ten, but I feel it has a limited place in any gynae- 
colopist’s library, but could be usefully read, 
together with this review, by all 
physiotherapists. 

John McGarry 


Introduction to Clinical Gynaecological Urology 
by John R. Sutherst, Malcolm I. Frazer, David 
H. Richmond & Bernard H. Haylen. Butter- 
worth-Heinemann, London 1990. 170 pages, 
with figures and tables, £19.95 


This is an excellent book and the only one of its 
kind available. Divided into three sections, the 
text really does achieve what the title suggests 
and that is cover basic clinical urogynaecology. 
The first part of the book is devoted to the prob- | 
lem of incontinence followed by the anatomys oe 
physiology and pharmacology of the lower-lfin- 
ary tract and finally the mechanism of the lower 
urinary tract and the mechanism of continence, ' 
and causes of incontinence. The second | section 
is devoted to investigations, starting with’ ‘basic. E 
clinical presentation, then describing briefiy.the ' 
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simple non-invasive investigations followed by 
increasingly complex invasive tests and, lastly, 
those that are reserved for the investigation of 
difficult cases. The third section of the book is 
devoted to clinical management. There are large 
chapters describing the treatment of genuine 
stress incontinence and destrusor instability, the 
two most common causes of urinary incontin- 
ence in women, and then shorter sections to 
describe the treatment of voiding disorders and 
sensory disorders of the bladder and urethra. 
The last chapter describes the pads, pants and 
collection devices that are currently available to 
deal with intractable incontinence 
Clinical Gynaecological Urology is well writ- 
ten in a fairly didactic but easily digestable style. 
The book has plenty of sumple line drawings, 
whick are easy to understand, and is not over- 
loaded with references, although there are 
suggestions for further reading at the end of each 
chapter. There is no doubt that his book is a 
must for every medical library and I am sure that 
it will be appreciated by all junior hospital doc- 
tors who are required to deal wita women with 
lower urinary tract disorders. In addition I think 
that interested general practitioners would find 
much of the text useful and I am sure that nurses 
with an interest in gynaecology or urology will 
welcome this book as nothing has been written 
to equal it eather by doctors or nurses. At £19.95 
the book is not overpriced, the print is good and 
easy to read and it has been well produced. I will 
certainly recommend Clinical Gynaecological 
Urology to the many people who have asked me 
for a simple book on this complicated subject. 
Linda Cardozo 


CRC Handbook of Laboratory Diagnosis and 
Treatment of Infertility, Edited by Brooks A. 
Keel & Bobby W. Webster. CRC Press, Boca 
Raton, 1990, 431 pages, with figures and tables, 
£78.00 


The stated aim of this manual is to provide clin- 
icians and technicians diagnosing and treating 
infertile couples with a comprehensive, detailed 
and step-by-step handbook. The editors have, in 
most respects, succeeded in this aim. This is one 
of the most comprehensive manuals of its kind 
available. 

In this book of 371 pages, 233 are devoted 
entirely to every aspect of semenology. This 
emphasis on sperm and sperm function causes a 
lack of balance in this volume. No room at all is 
given for example, to the endocrine investiga- 


tion of infertile couples. There is only a chapter 
on the stetistical methods for hormone assays— 
not a useful chapter for the practical manage- 
ment of couples. The chapter on the organiz- 
ation of the in-vitro fertilization and embryo 
transfer laboratory is very good and would be 
most helpful to any group wishing to set up such 
a facility. Protocols for all the procedures are 
very detailed and clear. 

One of the many penalties of multiple author- 
ship, even with the best editorial intention and 
attention, is gross differences in style and vari- 
ations in the levels at which different authors aim 
their chapters and a tendency of subject matter 
to be repeated in different chapters. All of these 
problems arise in this book. The chapter on 
semen analysis by the senior editor is excellent, 
with just enough detail of the special tests avail- 
able and their significance for most clinicians and 
scientists working in the field to gain practical 
knowledge. The effect is somewhat spoilt, how- 
ever, by the concluding comment of the chapter 
that ‘... semen analysis is perhaps the most 
important test in the diagnosis of male infertility 
.... The inclusion of ‘perhaps’ in this statement 
rather undermines the authority of a very good 
chapter. The chapter on sperm washing and con- 
centration techniques and the methods of sperm 
enrichment for X or Y bearing spermatozoa is 
most useful. It is surprising however that no 
mention is made of the more specialized 
methods of sperm preparation for more severe 
forms of oligospermia and asthenospermia for 
assisted conception, such as the use of dis- 
continuous Percoll gradients or layering under 
paraffin. 

Finally, the chapter on the cryopreservation of 
human semen is excellent, with good clear 
instructions and diagrams. It ends with author- 
itative guidelines on standards and regulation on 
cryostorage of sperm. 

This handbook almost achieves its stated 
aims. It is very comprehensive but with an exces- 
sive emphasis on seminology, with endocrinol- 
ogy and certain other aspects of the investigation 
of the female partner being completely sacri- 
ficed. Nevertheless, this volume should be given 
a place on the library shelves of every unit 
involved in setting up assisted conception, both 
for its comprehensiveness in many parts of this 
specialty and for its very useful appendix and 
extensive references. 

Peter Brinsden 


Atlas of Ultrasound Measurements, Edited by 


Barry B. Goldberg & Alfred B. Kurtz. Year 
Book Medical Publishers Inc., Chicago, 
London, Boca Raton, 1990, 462 pages, illus- 
trated, £68.00 


This is a highly comprehensive review of the 
technique and evaluation of ultrasound 
measurements with a little over half the book 
being dedicated to obstetrics and gynaecology. 
The preface explains that the book developed 
from specific questions raised by students 
attending ultrasound courses run by the authors. 
The commonest difficulty related to the plethora 
of published tables of ‘standard’ measurements. 
These are confusing for most of us and the 
authors attempt to provide a guide through this 
particular minefield. 

The text is immensely detailed and not 
particularly fun to read. It does however, pro- 
vide the academic ultrasonographer with a large 
bibliography, although the term ‘recent study’, 
which is used fairly commonly, seems to relate 
often to work reported in 1985/86. The ultra- 
sound pictures are of good quality and well 
labelled so that they are easily interpreted. Some 
sections seem a bit sparce, the fetal cardiac 
measurements being especially scanty. 

Of greatest importance are the recommend- 
ations that occur at the end of nearly every sec- 
tion although, since one of the expressed aims of 
the book was to provide guidance, J think that 
they could have been more comprehensive. 
While this book may have a place in the library 
of departments of medical ultrasound it may be 
of limited value to individual ultrasonologists. 

M. J. Whittle 


Immunobiology of Normal and Diabetic Preg- 
nancy, Edited by D. Andreani, G. Bompiani, U. 
Di Mario, W. P. Faulk & A. Galluzzo. John 
Wiley and Sons, Chichester, New York, 1990, 
329 pages, with figures and tables, £35 

This book was a good idea when conceived but 
has failed to reach maturity. The justification 
was a desire to update the reader on the many 
advances ın immunobiology of normal preg- 
nancy, and immunopathology of abnormal preg- 
nancy. It was felt that the specific 
immunopathology of insulin dependent diabetes 
was a well investigated model that could be used 
for comparison. 

The resulting book bears the hallmarks of an 
edited symposium, but apparently there was no 
symposium. The contributions are of varying 
length and quality while some are review 
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articles, others contain detailed research find- 
ings. Most of the authors confine themselves to 
human pregnancy but there are extensive 
reports of a rat model of the hereditability of 
diabetes, and another contribution is on insulin 
and IGF stimulation of receptors in chick 
embryos. Some contributions are of consider- 
able interest, such as those of Ober & Weitkamp 
on the immunogenetics of normal and abnormal 
pregnancy, and Clark on models of normal and 
aborting pregnancy. Torry & MclIntyre’s contri- 
bution on the role of antibody in pregnancy 
includes an interesting review of the antiphos- 
pholipid antibodies in pregnancy failure. Three 
chapters later Triplett contributes on obstetrical 
complications associated with antiphospho-lipid 
antibodies and explains the problems of stan- 
dardization and reproducibility of the lupus anti- 
coagulant assay. 

Labarrere & Page-Faulk review their work on 
immunology of the extra-embryonic tissues in 
normal and abnormal pregnancy in two chap- 
ters. They draw the conclusion that immuno- 
pathological findings in abnormal placentae are 
qualitatively similar to those in normal preg- 
nancy, raising the possibility that immunological 
amplification may form a continuum between 
normality and abnormality. 

While there is much comment to support the 
idea that immunological phenomena are signifi- 
cant in recurrent spontaneous abortion there 
seems to be a long way to go as judged by the fol- 
lowing quotes from the book: ‘In primary recur- 
rent spontaneous abortion (no live children) 
there is a lack of a measurable allogeneic 
response to their mates lymphocytes, but secon- 
dary recurrent spontaneous aborters (at least 
one viable pregnancy in past) appear to mount 
immunological recognition of their mates which 
is far more intense and persistent than that 
usually observed in normal pregnancy’). And 
later, in another chapter, ‘the possibility that 
aberrant antigen expression can lead to recur- 
rent spontaneous abortion in humans remains an 
attractive but unproven concept’. 

The section of the book on diabetes may be 
summed up by a quote from Galluzo’s chapter 
on cell mediated immunity in diabetic preg- 
nancy, as he says, ‘Although both diabetologists 
and immunologists consider this field of great 
interest, very few data are available’. 

There is some interesting information in this 
book but I do not feel able to recommend it in its 
current format. 
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Pyschological Processes of Childbearing, by Joan 
Raphael-Leff. Chapman & Hall, London, 1990, 
566 pages, £19.95 


This is the first book to provide an overview of all 
aspects of the psychology of pregnancy, birth 
and the postpartum period, and is likely to 
become a classic for doctors, midwives and other 
caregivers. Raphael-Leff is a psycho-analyst 
who worked with the MRC as a social-psycho- 
logist for fifteen years, and her main focus is on 
the relation between fantasies and behaviour 
and on the unresolved conflicts evident in tran- 
sitional phases of life. 

One of her aims is to write so that those who 
care for women are able to get in touch with their 
own feelings. She believes that this ‘may help... 
to alleviate an intrusive spillover of their own 
personal needs, thereby helping to contain such 
feelings as rivalry, envy and exposure to suf- 
fering and intense emotions. Orly self-know- 
ledge can provide insight into one’s own 
motivation for being a birth attendant, and self- 
knowledge can transform a crippling uncon- 
scious compulsion into liberating 
self-confidence.’ 

Her reiterated emphasis on the distinction 
between contrasting personality types which she 
calls ‘Facilitators’ and ‘Regulators’ may prove 
irritating to the reader by about page 295. Any 
Weltanschauung based on the premise that there 
are two types of people and all understanding of 
human behaviour can be organized according to 
this binary classification must be suspect. 

Her material is well-organized, she begins 
with ‘pregnancy expectations’, ‘pregnancy’, and 
‘the expectant partner’, includirg lesbian part- 
ners, and discusses social context of the tran- 
sition to parenthood. Then she explores 
experiences of birth, goes on to ‘coping with the 
outcome’, and ends with ‘complications’, includ- 
ing under this heading a discussion of miscar- 
riage, abortion and stillbirth, as well as violence, 
sexual abuse and depression. She summarizes 
key points at the end of each chapter, and relates 
her findings to possible action to improve the 
care given to childbearing women. 

In short, a book which will be a useful teaching 
tool and essential reading for those engaged in 
intrapartum care. 

Sheila Kitzinger 


Books received some of which may be reviewed at 
a later date 


Clinical Gynaecology edited by Thankam R. 
Varma. Edward Arnold, London, 1991, 1053 
pages fully illustrated, £95.00 


Anesthetic and Obstetric Management of High- 
Risk Pregnancy edited by Sanjay Datta. Mosby 
Year Book, St Louis, London, 1991, 719 pages 
with figures and tables, £53.00 


A Practical Guide to Chorion Villus Sampling 
edited by David T. Y. Liu. Oxford University 
Press, Oxford, 1991, 115 pages illustrated, 
£15.00 paperback 


Color Atlas of Colposcopy Third Edition by 
Hanskurt Bauer. Igaku-Shoin, New York, 
Tokyo, 1990, 226 pages illustrated with 314 
platges 156 in colour, £65.00 


Bailliére’s Clinical Obstetrics and Gynaecology 
Volume 5, Number 1 1991. Factors of Import- 
ance for Implantation edited by M. Seppdla. 
Bailliére Tindall, London, pages 1-256 with 
figures and tables, £27.50 single issue, £55.00 
annual subscription 


Cytopathology of the Uterine Cervix by Alexan- 
der Meisels & Carol Morin. Published by the 
American Society of Clinical Pathologists and 
distributed outside the U.S. and Canada by 
Raven Press, New York, 1991, 351 pages fully 
illustrated with colour plates, $170.00 


Transvaginal Color Doppler: A Comprehensive 
Guide to Transvaginal Color Doppler Sonogra- 
phy in Obstetrics and Gynecology edited by 
Asim Kurjak. Parthenon Publishing Group, 
Carnforth, Lancs, 1991, 144 pages illustrated 
with colour plates, £65.00 


Handbook of British Anaesthesia edited by Gra- 
ham Smith. Professional and Scientific Publi- 
cations, BMA House, Tavistock Square, 
London WC1H 9RJ, 114 pages, £14.95 UK, 
£16.50 Abroad 


Internation] Travel and Health. Vaccination 
Requirements and Health Advice World Health 
Organization, Geneva, 1991, 95 pages, Sw fr 
14.00, US $12.60 


Nutrition During Pregnancy Part I Weight Gain. 
Part II Nutrient Supplements Institute of Medi- 
cine, National Academy Press, Washington, 
D.C., 1990, 475 pages with figures and tables, 
$34.95 


Exercises in Fetal Monitoring by Barry S. Schi- 
frin. Mosby Year Book, St Lous, 1990, 183 pages 
illustrated, £23.50 
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Progestogens, lipid metabolism and hormone 


replacement therapy 


The addition of a progestogen to oestrogen hor- 
mone replacement therapy (HRT) for postme- 
nopausal women is now considered mandatory 
for protection of the endometrium against pro- 
liferation, hyperplasia and neoplasia. Recently, 
concerns about the metabolic effects of proges- 
togens have led some practitioners, especially 
those in the USA, to advise against their use. 
Reductions in protection against coronary heart 
disease (CHD) of between one third and one 
half (Henderson et al. 1988, Roche & Vessey 
1990) have been advanced as a consequence of 
combined therapy. However, the basis for these 
concerns is weak. 

Almost all epidemiological studies have 
shown that postmenopausal use of unopposed 
oestrogen (usually conjugated oestrogens) 
reduces CHD morbidity and mortality by 50% 
or more (Ross ef al. 1990). In the Lipid Research 
Clinics Program Follow-Up Study (Bush et al. 
1987), the major study in which metabolic risk 
markers were assessed, the greatest single pro- 
tective factor was the ability of oestrogen to 
induce changes in the plasma lipoprotein profile. 
Oestrogens shift the distribution of cholesterol 
within the various lipoprotein fractions, leading 
to a decrease in levels of low density lipoproteins 
(LDL) and an increase in those of high density 
lipoproteins (HDL), changes consistent with a 
protective effect on the artenal wall (Godsland 
et al. 1987). Indeed, the increase in HDL alone 
has been held to account for much of this benefi- 
cial effect. Clinical studies, often of short dura- 
tion, have shown that many progestogens are 
able to oppose such changes, particularly in 
HDL, and this has raised fears over whether the 
beneficial effects of unopposed oestrogen will be 
negated by the addition of a progestogen. 

To assess the impact of progestogens on 
cardiovascular disease, we must first examine 
the effects of combined therapy both on lipopro- 
tein metabolism and on the various other mech- 


anisms whereby oestrogens are thought to exert 
their beneficial actions. What are these other 
mechanisms? Oestrogen effects on insulin and 
glucose metabolism, coagulation and fibrinoly- 
sis, the prostaglandin/thromboxane system and 
arterial blood flow have all been held to contrib- 
ute to protection against CHD (Stevenson 
1990). Comprehensive studies which would 
show whether progestogens affect these areas 
are sparse. Such data are urgently needed in the 
absence of controlled trials of unopposed oestro- 
gen versus combined therapy; although these 
mechanisms are held to account for 50% of pro- 
tection against CHD, they appear to have been 
overlooked in the present debate. 

Current concepts of plasma lipoproteins 
assign risk to increased levels of triglycerides and 
LDL and decreased levels of HDL. In addition, 
minor fractions such as an LDL-related lipopro- 
tein, Lp,, and chemically modified forms of 
LDL, such as oxidized LDL, have been impli- 
cated in the pathogenesis of CHD. In the latter 
instances there is no published evidence either 
that oestrogens alone exert a beneficial effect, or 
that progestogen addition exerts a negative 
effect. We will deal with the more conventional 
risk factors each in turn. 

Levels of high density lipoprotein predict 
future CHD in both men and women (Jacobs et 
al. 1990). Increasing HDL would be expected to 
protect against CHD, although drugs specifically 
designed for this purpose have yet to emerge. 
The concept that currently-prescribed relatively 
low doses of postmenopausal oestrogens will 
induce substantial increase in HDL may be chal- 
lenged, given that these effects are dose-related. 
Oestrogen-induced increases in HDL that match 
the differences seen between users and nonusers 
in the Lipid Research Clinics study have not 
been reproduced in most of metabolic studies 
(Bush & Miller 1986). Furthermore, non-oral 
routes of administration do not induce the 
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increases in HDL seen with oral therapy. Where 
increases in HDL are seen in short-term meta- 
bolic studies, there is little evidence that they are 
maintained over decades. If oestragens do raise 
HDL in all women, does the use of combined 
therapy negate this? By analogy with develop- 
ments in oral contraception (Godsland et al. 
1990), an appropriate choice of progestogen will 
allow the oestrogen effect on HDL to be main- 
tained. There are further uncertainties. Does 
progestogen addition lower HDL levels irrevers- 
ibly, and is the reduction of clinical significance 
since most postmenopausal women have satis- 
factory levels of HDL? 

In contrast to its effects on HDL, the ability of 
oestrogen to reduce LDL levels is well accepted 
(Bush & Miller 1986). Addition of progestogen 
to oestrogen HRT does not negate the ability of 
oestrogens to lower LDL. On the contrary, the 
oestrogen-induced falls in LDL may be accentu- 
ated by the progestogen (Farish et al. 1986; Jen- 
sen et al. 1987; Crook et al. 1991). 

Oral oestrogens increase -<riglycerides 
whereas progestogens may oppose this (God- 
sland et al. 1987). Although the precise role of 
triglycerides in the pathogenesis of CHD is con- 
troversial (Avins ef al. 1989) it is likely that in this 
respect combined therapy will prove more ben- 
eficial than unopposed oestrogen. 

Overall, we would conclude that use of com- 
bined therapy will not necessarily reduce any 
effects on HDL if a suitable progestogen is used; 
it would not negate any benefit bestowed by low- 
enng LDL; and it may have a beneficial effect on 
triglycerides. 

Progestogens are used in HRT in order to 
induce cyclic bleeding or in some cases amenor- 
rhoea. Without proper bleeding control, HRT 
would be unacceptable to most postmenopausal 
women. Inappropriate rejection of the use of 
progestogens on unproven grounds of loss of 
protection against CHD would mean that many 
postmenopausal women would no longer 
receive the benefits of oestrogen therapy on cli- 
macteric symptoms or on osteoporosis. 

Combined oestrogen/progestogen replace- 
ment therapy has been used extensively in the 
UK and the USA for more than a decade. Popu- 
lation studies of the effects of this therapy on 
cardiovascular disease are overdue 

David Crook 

John C. Stevenson 

Wynn Institute for Metabolic Research 
Wellington Road 

St John’s Wood, London NW8 9SQ 
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Fetal heart block associated with maternal anti-Ro 
(SS-A) antibody—current management. A review 


~ KARL S. OLÁH, HARRY GEE 


The relation between maternal connective tissue 
disease and complete congenital heart block 
(CCHB) in the fetus has been known for some 
time (Hogg 1957). Several groups have 
described serum antibodies to soluble ribo- 
nucleoproteins, anti-Ro (SS-A) and anti-La 
(SS-B), in the affected infants and their mothers 
(Kephart et al, 1981; Franco et al. 1981; Miya- 
gawa et al. 1981), and subsequent studies have 
demonstrated the almost universal association 
of CCHB with either or both of these autoanti- 
bodies (Scott et al. 1983; Watson et al. 1984; 
Weston et al. 1982; Taylor et al. 1988; Gross et al. 
1989; McCredie et al. 1990). The heart contains 
one of the body’s highest concentrations of Ro 
(SS-A) antigen (Wolin & Steitz 1984; Harley et 
al. 1985; Deng et al. 1987), and IgG deposits 
have been found in the cardiac tissues of affected 
infants (Litsey et al. 1985; Lee et al. 1987). 
Anti-Ro antibodies have also been implicated in 
the aetiology of myocarditis and conduction 
defects in adults (Logar et al. 1990). The evi- 
dence suggests that a passively acquired auto- 
antibody, probably anti-Ro (SS-A), binds to an 
antigen in the fetal heart and produces inflam- 
mation and fibrosis in the cardiac conduction 
system. 

The majonty of fetuses with CCHB are 
detected incidentally when the condition is 
established and irreversible. It has been shown 
that CCHB is rare in offspring of pregnant 
women with clinically apparent systemic lupus 
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erythematosus (SLE) associated with anti-Ro 
(SS-A) or anti-La (SS-B) antibodies (Lockshin 
et al. 1988). Most cases occur in women with sub- 
clinical connective tissue disease that may not 
become evident for some time (Reichlin et al. 
1988; Petri et al 1989). Thus, it is difficult to 
identify the group of women who would benefit 
from therapeutic intervention to lower the 
amount of the pathogenic maternal antibody 
available for transfer to the fetus before the 
development of CCHB. However, such treat- 
ment may be warranted in an identified high risk 
population. 

Risk factors include: 

1. A previous child affected with CCHB. The 
risk of having a child with CCHB in a woman 
with anti-Ro (SS-A) antibodies and no previous 
children with CCHB is 1 in 20 (Ramsey-Gold- 
man et al. 1986). The risk of a subsequent preg- 
nancy being affected, given the persistence of 
conditions leading to the index case, is about 1 in 
3 pregnancies (Buyon et al. 1988; McCune et al. 
1987), although this refers only to cases of com- 
plete heart block. ECG screening of ‘non- 
affected’ siblings may reveal clinically silent (1° 
and 2° AV block) conduction disturbances, the 
presence of which may increase the risk of heart 
block occurring in the current pregnancy. No 
such study has yet been reported. 

2. High titres of anti-Ro antibody. There 1s 
still much debate about the maternal antibody 
titre at which a fetus is considered to be at nsk of 
developing CCHB. One study has suggested a 
titre of > 1:16 to be of significance (Ramsey- 
Goldman et al. 1986). 

3. The presence of anti-La (SS-B) antibody in 
addition to the anti-Ro (SS-A) antibody (Pro- 
vost et al, 1987; McCredie et al. (1990). 

4, Presence of HLA DR3 in the mother 
(Watson et al. 1984; Lee et al. 1983; Buyon et al. 
1987; Buyon et al. 1988; Lockshin et al. 1983). 
Ro (SS-A) positive women giving birth to 
normal infants (i.e., absence of CCHB or neo- 
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natal lupus) are generally HLA-DR2 (Watson et 
al. 1984). 

The fetal circulation compensates for the 
reduction in heart rate by increasing cardiac 
stroke volume (Crombleholme et al. 1990; 
Koyanagi et al. 1990). The majority of these 
babies are therefore viable, although an associ- 
ated myocarditis may result in cardiac decom- 
pensation. A pericardial effusion may appear as 
a result of cardiac failure or as part of an inflam- 
matory response (Richards et al. 1990). 

The treatment of patients with anti-Ro anti- 
body would therefore fall into two categories: (i) 
prophylaxis for women who are considered to be 
carrying a fetus at high risk of developing heart 
block and (ii) treatment comprising the monitor- 
ing and delivery of a fetus with heart block in- 
utero in whom there is evidence of a progressive 
inflammatory condition. 

The treatments that have been proposed are 
intended to decrease the quantity of pathogenic 
maternal antibody, and diminish the fetal myo- 
carditis and the specific inflammetion of the 
cardiac conduction system. Plasmaoheresis has 
been recommended to limit cardiac damage 
upon recognition of an enlarging heart, pericar- 
dial effusion or conduction disturbances in the 
fetus (Buyon et al. 1987), but it is unsuccessful in 
reversing established fetal heart block (Herre- 
man & Galezewski, 1985; Buyon et al. 1987). In 
high risk pregnancies it has been suggested that 
thrice weekly plasmapheresis in addition to ste- 
roids be started prior to 20 weeks gestation 
before antibody passage across the placenta 
increases in advance of the appearance of overt 
fetal disease (Buyon etal. 1989). Plasmapheresis 
(Buyon et al. 1988) and plasma exchange (Bar- 
clay et al. 1987) have been used safely in this con- 
text, but the use of plasmapheresis alone in high 
risk cases has not been reported. Such treatment 
regimens are based on a theoretical concept of 
the immunopathology of this condition. The 
quantity of IgG that is transferred transplacen- 
tally greatly increases towards the last trimester, 
such that only modest levels in the fetus are 
achieved before 22 weeks gestation (Stiehm 
1975). It is not at all certain when CCHB first 
occurs; most cases are detected after 20 weeks 
gestation, but this may be a result of our current 
obstetric screening practice. A prospective study 
of patients with anti-Ro (SS-A) antibodies from 
the first trimester onwards may answer this 
question. 

The use of steroid therapy to limit the inflam- 


matory response in the fetal cardiac conducting 
system is well described (Buyon et al. 1987; 
Buyon et al. 1988; Barclay et al. 1987; Fox & 
Hawkins 1990). Dexamethasone 1s to be pre- 
ferred to prednisolone as this leads to higher ste- 
roid concentrations in the fetal circulation 
(Blandford & Murphy 1977). However, the use 
of steroids is associated with problems such as 
maternal diabetes (Fox & Hawkins 1990), 
potential opportunistic infection and the pros- 
pect of poor healing in the fetus should surgery 
be required for pacing after birth. Thus, steroids 
should not be used unless there is good reason to 
believe there would be significant benefit. For 
this reason prophylactic therapy for all women 
with anti-Ro antibodies is not recommended. In 
addition, in cases of established CCHB, there is 
no evidence to suggest that steroids should be 
used unless there is evidence of a progression in 
the disease. 

Immunosuppressive agents have not been 
used in the treatment of patients with anti-Ro 
antibody, but theoretically may be of some ben- 
efit. Azathioprine has been reported to be safe 
during pregnancy in renal transplant recipients 
(Davidson & Guillon 1984), patients with SLE 
(Meehan & Dorsey 1987) and in those with 
inflammatory bowel disease (Alstead et al. 
1990). Treatment or prophylaxis using such 
agents may be a useful option, and warrant 
further study. 

The identification of a fetal cardiac dysrhyth- 
mia should prompt an investigation for maternal 
anti-Ro and anti-La antibodies in addition to 
associated factors, such as lupus anticoagulant 
which may have an adverse effect on the preg- 
nancy. Cardiac anatomy should be assessed 
initially to exclude an anomaly. A high resolu- 
tion ultrasound scan with a two dimensional 
echocardiographic assessment 1s adequate to 
inspect major intrathoracic structures and may 
be combined with M-mode scanning to confirm 
the diagnosis of CCHB. In addition, any pleural 
or pericardial effusions will be detected. Dop- 
pler colour flow mapping may be used to identify 
blood flow patterns within the heart and the 
great vessels, thus adding to the accuracy of 
antenatal cardiac assessment (Sharland ef al. 
1990). Doppler velocity waveforms obtained 
from the inferior vena cava represent the right 
atrial activity while that of the aorta reflects the 
ventricular rate. Because of the close proximity 
of the two vessels, simultaneous recordings can 
be made to confirm the diagnosis of CCHB when 


other forms of assessment have proven unsatis- 
factory (Chan et al. 1990). 

Once fetal heart block due to anti-Ro (SS-A) 
antibody is established, careful monitoring of 
the fetal condition is essential. Cardiotoco- 
graphy is generally unhelpful in CCHB as the 
resulting pattern is unreactive with little variabil- 
ity (Beall & Paul, 1986; Oláh & Redman 1991), 
although it does indicate the baseline fetal heart 
rate. A mild bradycardia with reactivity has been 
reported (Fox et al. 1990), but this pattern was 
not due to heart block, and may have been an 
idiopathic benign sinus bradycardia. Doppler 
assessment of the umbilical artery is also of little 
value as, due to the prolonged diastolic com- 
ponent of the cardiac cycle, derived values 
depending on the time averaged velocity and 
ratios of the maximal frequency shifts in systole 
and diastole will be altered. Correcting these 
values to account for changes in the fetal heart 
rate is considered unnecessary when the rate is 
within the normal range (Hoskins et al. 1989; 
Kofinas et al. 1989; Newnham et al. 1990), but 
such corrections may have a clinical application 
in the fetus with CCHB (Oláh & Brown, unpub- 
lished observations). However, complete 
absence of flow during diastole will be apparent. 
This mode of examination would be particularly 
useful because of the association of anti-Ro anti- 
bodies with those connective tissue diseases, 
such as SLE, in which placental infarction and 
immunoglobulin deposition are frequently 
encountered (Hanly et al. 1988; Guzman et al. 
1987). The increase in placental vascular resist- 
ance may be adequate to precipitate cardiac 
failure. 

Biophysical assessment of the fetus with ultra- 
sound examination of the fetal chest to detect 
pericardial and pleural effusions combined with 
M-mode echocardiography would appear to be 
the best way to monitor the fetus. M-mode echo- 
cardiography may also provide valuable infor- 
mation on left ventricular function such as stroke 
volume, cardiac output and ejection fraction 
(Veille et al. 1990). Additional analysis of fetal 
cardiac haemodynamics may be obtained by 
Doppler echocardiography (Takamiya et al. 
1989) Valvular insufficiency will be detected by 
such techniques, and peak systolic velocities in 
the ascending aorta help to provide indirect 
information on cardiac output. Measurement of 
the cardiothoracic ratio by two dimensional 
echocardiography should be considered part of 
the antenatal assessment of structural or func- 
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tional fetal heart disease (Paladini et al. 1990). 
The degree of increase of this index from the 
normal range may assist in predicting the extent 
of lung compression and the severity of any 
existing cardiac failure. The aim of such inten- 
sive monitoring is to achieve fetal maturity with- 
out allowing cardiodynamic compromise. The 
combination of immaturity and the resulting res- 
piratory distress syndrome with fetal heart block 
results in a high pe-inatal mortality. 

Delivery is indicated when it is obvious that 
the fetal condition ıs deteriorating despite 
medical therapy, or when other obstetric indica- 
tions supervene. As long as the fetus is otherwise 
healthy, and continues to be so with careful 
monitoring, spontaneous labour can be awaited 
Because of the difficulty of diagnosing fetal dis- 
tress when the fetal heart is not under autonomic 
control, and because some fetuses may suffer 
haemodynamic compromise compounded by 
labour, caesarean section has been advocated 
(Stewart et al. 1983; de Swiet 1984). However, 
more recently vaginal delivery has been shown 
to be safe (Beall & Paul 1986; Chatterjee et al. 
1985; Baxi et al. 1987) and may be achieved with 
continuous heart rate monitoring and fetal blood 
sampling in labour. Intrapartum monitoring has 
also been achieved by recording the ventricular 
rate via a scalp electrode, and observing the 
atrial rate (which is still under autonomic con- 
trol) through an external transducer (Chan et al 
1990). Other techniques reported include 
continuous intrapartum M-mode echocardiog- 
raphy (Todros et al. 1990), assessment of the pre- 
ejection period (onset of the Q wave of the ECG 
to the opening of the aortic valve) using the fetal 
ECG and Doppler ultrasound (Smith et al. 1990) 
and continuous transcutaneous Pco, measure- 
ment and laser spectroscopy (Decleer et al. 
1990). The current development of pulse oxim- 
etry for use in labour has potential in this 
context. 

The optimum management for the patient 
with anti-Ro (SS-A) antibodies has not been 
determined. Prophylactic management in the 
hope of avoiding or delaying the development of 
heart block is not without its side effects, and 
there is no reliable method of identifying the 
fetus at risk. The complexity of monitoring the 
fetus with heart block in order to achieve the 
right balance between the disease process and 
immaturity requires centralization of care The 
collection of data and development of clinical 
management will require multicentre collabora- 
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tion with the combined expertise of obste- 
tricians, paediatricians and rheumatologists with 
laboratory and ultrasound backup. In this way 
expertise in this rare condition wil be concen- 
trated, and experience will result in improve- 
ments in fetal outcome. 
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Abstract 


Objective—To measure the effects of supportive companionship on labour and 
various aspects of adaptation to parenthood, and thus by inference the adverse 
effects of a climcally orientated labour environment on these processes. 
Design—Randomized controlled trial. 

Setting—A community hospital familiar to most of the participants, with a con- 
ventional, clinically-orientated labour ward. 

Subjects—Nulliparous women in uncomplicated labour. 
Intervention—Supportive companionship from volunteers from the community 
with no medical nor nursing experience, concentrating on comfort, reassurance 
and praise. 

Main outcome measures—Duration of labour, use of analgesia, perceptions of 
labour and breastfeeding success. 

Results—Companionship had no measurable effect on the progress of labour. 
Diastolic blood pressure and use of analgesia were modestly but significantly 
reduced. The support group were more likely to report that they felt that they 
had coped well during labour (60 vs 24%, P<0-00001). Their mean labour pain 
scores (26-0 vs 44-2, F<0-00001) and state anxiety scores (28-2 vs 37-8, 
P<0-00001) were lower than those of the control group. Compared with the 
control group (n = 75), at 6 weeks women in the support group (n = 74) were 
more likely to be breastfeeding exclusively (51 vs 29%, P<0-01); and to be feed- 
ing at flexible intervals (81 vs 47%, P<0-0001). 

Conclusions—-Labour ın a clinical environment may undermine women’s feel- 
ings of competence, perceptions of labour, confidence in adapting to parent- 
hood and initiation of successful breastfeeding. These effects may be reduced by 
the provision of additional companionship during labour aimed to promote 
self-esteem.” 
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There is increasing recognition of the impact of 
social factors on health (Editorial 1988; Schwar- 
zer & Leppin 1989). Modern obstetrics has 
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tended to isolate labouring women from the 
community contacts that were a feature of child- 
birth in preindustrialized societies (Kennell & 
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Klaus 1988). In recent years, policies in many 
hospitals have been revised and companions, 
usually male partners, have been encouraged to 
be present during labour. There 1s little well- 
controlled evidence that the presence of male 
partners has a favourable effect on the progress 
of labour or its outcome (Keirse et al. 1989). The 
observable support given by first-time fathers 
has been unfavourably compared with that pro- 
vided by female labour companions or ‘doulas’ 
(Bertsch et al, 1990). 

The provision of medical care for childbearing 
women has been associated with improvements 
in the immediate outcome of pregnancy for 
mothers and their babies. At the same time, 
problems following childbirth such as failure to 
breastfeed successfully, failure to cope well as a 
mother and postnatal depression are wide- 
spread. It is important to question the extent to 
which modern-day obstetric practices contribute 
to either the positive or the negative features of 
contemporary childbirth (Oakley 1980). 

Klaus et al. (1986) have shown that women 
from a rural background admitted to a large, 
western style hospital in Guatemala experienced 
considerably shorter labours and fewer compli- 
cations when randomly assigned to receive 
continuous support from a female companion 
during labour. The extent of the improvements 
observed may be viewed as a measure of the 
extent to which those without the companion- 
ship were failing to achieve their biological 
potential and, therefore, as an indication of the 
adverse effects of the clinical environment on 
the labour process. Similar results have been 
reported from a public hospital in Houston serv- 
ing a low-income population, with high use of 
technology and rates of intervention (Kennell et 
al. 1988). The potential for physiologically 
improved labour function may be less in 
environments in which the sense of tsolation and 
unfamiliarity is less extreme than that described 
in the Guatemala study, or where medical inter- 
ventions are less frequent than in the Houston 
study. On the other hand, there may be less obvi- 
ous adverse effects of the conventional clinical 
environment on the process of labour and adap- 
tation to parenthood. 

Studies of general social support during preg- 
nancy in industrialized communities have 
tended to show positive psychosocial benefits 
but a lack of demonstrable physiological 
improvements (Oakley 1989). In an affluent, 
low-risk North American population with high 


rates of obstetric intervention, intrapartum pro- 
fessional support was associated with signifi- 
cantly reduced use of analgesia and rate of 
episiotomy, but not reduced labour length nor 
rate of caesarean section (Hodnett & Osborn 
1989). 

We have investigated the hypothesis that 
during labour women may be uniquely vulner- 
able to environmental influences; that modern 
obstetric care may have an adverse effect on the 
progress of labour and on the development of 
feelings of competence and confidence; that this 
may in turn impair adjustment to parenthood 
and establishment of breastfeeding; and that this 
process may to some extent be reversed by the 
provision of positive support and companion- 
ship during labour. 


Subjects and methods 


The study was conducted at Coronation Hospi- 
tal, a community hospital serving a low-income 
urban population Advertisements were placed 
in the hospital and local churches asking for help 
from women prepared to act as labour sup- 
porters. The work was to be voluntary, though a 
nominal allowance to help with expenses would 
be paid (about £3 sterling per day). Twenty 
women responded and were interviewed by two 
of the authors (W-L.W. and G.J.H.). They were 
asked about their reasons for volunteering and 
their attitudes to childbirth and the need for 
emotional support during labour. Role-play was 
used to assess their ability to express empathy. 
Three were selected to act as labour compan- 
ions. They were asked simply to stay with those 
labouring women to whom they were allocated 
as continuously as possible, and using touch and 
speech to concentrate on three primary func- 
tions: comfort, reassurance and praise. 
Nulliparous women in established labour 
without significant obstetric complications 
whose cervices were less than 6cm dilated and 
who had no supportive companion with them 
were asked to participate in the study. The 
details of the study were explained, in particular 
that participants would have only a one in two 
chance of being accompanied during the rest of 
the labour by a companion. Baseline clinical 
details of the participants were recorded and a 
brief questionnaire completed. Blood pressure 
and pulse were measured using a non-invasive 
monitor (Dinamap, Critikon, Johnson & John- 
son Ltd). Blood samples were collected from the 


~ 
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intravenous line that was routinely employed to 
ensure adequate hydration in nulliparous 
women 1n the labour ward. 

Participants were then allocated by means of 
randomly ordered cards in sealed opaque envel- 
opes to a study and a control group. Those in the 
study group were introduced to one of the sup- 
porters who stayed with her at least for several 
hours, and in most cases until her baby was born. 
Participants were enrolled in the mornings only, 
as the supporters were not expected to stay at the 
hospital after dark. In all other respects, the care 
received by both groups was idenczical. Clinical 
care was provided by the resident medical and 
nursing staff. The time nursing staff could spend 
with women in both groups was limited by the 
relatively small nursing complement in our busy 
labour ward. 

One hour after enrolment, venous blood was 
again collected and the blood pressure and pulse 
measurements repeated. When possible, cord 
and maternal blood are collected at delivery 
Details of the labour and delivery were obtained 
from the hospital notes. 

The next morning, within 24h of delivery, a 
structured interview was conducted by a clinical 
psychologist (W-L.W.). For all but the last few 
questions, which related to the support received 
in labour, the interviewer was blind to the alloca- 
tion of each woman. 

Letters were written to the participants 
reminding them to attend the 6 week postnatal 
clinic and, 1f they failed to do so, further letters 
were sent and telephone calls made At the post- 
natal visit, a further interview was conducted. It 
was not possible to ensure that the interviewer 
was always blind to the group allocation, as 
sometimes the participants volunteered infor- 
mation which identified them as belonging to 
one or other group. 

Statistical comparisons of continuous data 
were by the Mann-Whitney U test. Proportions 
were compared by means of the 95% confidence 
intervals (CI) of the odds ratios and the y’-test. 

The protocol was approved by the committee 
for research on human subjects of the University 
of the Witwatersrand. 


Results 


Of the 190 women approached, 189 agreed to 
participate in the study and 92 weze randomly 
allocated to the support and 97 to the control 


group. 


The randomization process succeeded in pro- 
ducing groups which were very well matched for 
all the baseline data recorded, except for a slight 
imbalance in the racial composition. This dis- 
crepancy was considered too small to have 
materially altered the results (Table 1) Similar 
proportions were unmarried (support 79%, con- 
trol 81%), Protestant (64%, 64%), Catholic 
(16%, 15%), Moslem or Hindu (14%, 13%), 
previously employed (45%, 44%), scholars 
(9%, 13%), had household monthly incomes 
below £200 Sterling (73%, 64%) and had com- 
pleted more than 10 years of education (63%, 
64%). Similar proportions strongly acknowl- 
edged that they felt excited (46%, 47%), wor- 
ried (43%, 38%), sad (15%, 8%), afraid (46%, 
43%), in pain (78%, 84%) and anxious (41%, 
42%), and appeared to be moderately (46%, 
53%) or severely (12%, 12%) distressed. 

One woman in the control group left the hos- 
pital before completing the 24-h questionnaire, 
and could not be traced. 

The biochemical results and psychosocial fol- 
low-up of the mothers and their babies will be 
considered elsewhere. This report is concerned 
with the comparisons between the two groups 
relating to labour and its perception, and 
breastfeeding. 

Labour compamonship had no measurable 
effect on the frequency of uterine contractions 
1h after entry to the study, the rate of cervical 
dilatation in the first 4 h, the use of oxytocics and 
amniotomy, or the duration of labour (Table 2). 
One hour after enrolment the blood pressures in 
the control group were somewhat lower than in 
the support group, the difference between dia- 
stolic pressures being statistically significant. 
The fetal heart rate was also slightly but not 
quite significantly, lower 

The overall number who required analgesia 
with pethidine and hydroxyzine (Aterax) was 
not different, but the first dose after enrolment 
was required earlier in the control group, and 
there was a trend towards more in the control 
group needing a subsequent dose. 

The rate of operative deliveries was similar in 
the two groups. Meconium-staining of the 
amniotic fluid at the time of spontaneous or arti- 
ficial rupture of the membranes tended to be 
more common in the support group. All other 
measures of neonatal well being tended to 
favour the support group, but none of the differ- 
ences was statistically significant. 

In contrast to the modest measurable effects 
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Table 1. Baseline information expressed as mean (SE) values or proportions (%) 


Variable n Support n Control 
Age (years) 91 20:5 (0 36) 97 20-3 (0:28) 
Gestation (weeks) 92 39-4 (0-16) 97 39-6 (0-13) 
Labour induced 92 6 (6:5%) 97 A (41%) 
Draining amniotic fluid 92 75 (82%) 97 75 (77%) 
Occipito-anterior 84 63 (75%) 91 61 (67%) 
Blood pressure (mmHg) 
Systolic 92 130-7 (1-66) 92 128-0 (1-55) 
Diastolic 92 75-5 (1-24) 97 75-6 (1-08) 
Pulse (/min) 91 83-9 (1 34) 97 85-9 (1-57) 
Cervix dilated (cm) 92 4 0 (0-13) % 3-9 (0-11) 
Contractions (/10 min) 92 3-4 (0-09) 95 3-5 (0-10) 
Fetal heart rate (/min) 92 136 (1-37) % 135 (1-14) 
Low variability 92 9 (9-8%) 96 10 (10%) 
Decelerations 92 13 (14%) 96 13 (13%) 
Previous analgesia 92 41 (45%) 97 41 (42%) 
Oxytocin augmentation 92 8 (8.7%) 97 10 (10%) 
Race Asian 92 12 (13%) 97 13 (13%) 
Black 92 7 (7.6%) 97 1(1 0%) 
Coloured 92 73 (79%) 97 83 (86%) 


on the physiological progress of labour, the 
psychological responses and perceptions of the 
groups were strikingly different (Table 3). The 
day after delivery the trait anxiety score (Spiel- 
berger 1983) and the self-esteem score (Coo- 
persmith 1967), which measure stable 
personality characteristics and should not be 
influenced by recent events, were the same in the 
two groups. The state (current) anxiety score 
was significantly reduced in the support group. 
Fewer in the support group described their 
labour pain as ‘severe’, and the McGill pain 
rating index for labour pain (Melzack, 1975) was 
about half that of the control group. Fewer 
described their pain at the time of questioning as 
‘moderate’ or ‘severe’. Fewer described the 
labour as ‘very difficult’ or ‘much worse than 
they had imagined it would be’, or felt that they 
had been ‘very tense’, while more felt that they 
had coped well with the labour. 

At 6 weeks after delivery, women in the sup- 
port group were significantly more likely to be 
breastfeeding their babies exclusively (Table 4). 
They were about four times less likely to report 
having experienced feeding problems, three 
times less likely to have started foods other than 
breast or bottled milk, and almost twice as likely 
to be feeding at flexible intervals rather than by 
schedule. 

Comparison of the main reasons given for 
stopping breastfeeding showed that what distin- 


guished the groups was the greater number in 
the control group who had stopped because of a 
perception of having inadequate breast milk. 
To investigate the possibility that participa- 
tion in the study without being allocated to 
receive support may have had an adverse effect 
on the control group, 30 women who were not 
enroled prospectively in the study because they 
had been admitted in labour over a weekend or 
in the evening, but whose records showed that 
they would have met the criteria for enrolment, 
were approached the day after delivery, and all 
agreed to complete the 24-h questionnaire. The 
results in Table 5 show that their responses were 
very similar to those of the randomized control 
group, and different to those of the support 


group. 


Discussion 

The contribution of modern obstetric care to 
improved perinatal outcome must be accounted 
for by the benefits of effective medical interven- 
tions in those women with complications of preg- 
nancy. What has been unique in the field of 
childbirth has been the application of clinically 
orientated care on a wide scale to healthy indi- 
viduals. Labour in particular has been defined as 
a high-risk situation de facto, justifying the impo- 
sition of the restrictions of clinical care on a rou- 
tine basis. It is important to question whether 
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Table 2. Details of labour outcome expressed as mean (SE) values or proportions (%) 


Variable n 


1h after entry to study 
Blood pressure (mmHg) 
Systolic 
Diastolic 
Pulse 
Contractions/10 m 
Irregular 
Fetal heart rate 
Low vaniability 
Decelerations 
Amniotomy (total) 
Hours after entry 
Cervix change (cm/h) 
Analgesia 
Next analgesia (h) 
Analgesia >once 
Oxytocin used 
Hours after entry 
Labour duration (h) 
Entry-delivery (h) 
Assisted delivery 
Caesarean section 
Meconium-staining 
Birthweight (g) 
1-min Apgar <7 
5-min Apgar <7 
Oxygen required 
Baby intubated 
Cord pH 
Cord base excess 


EBNSSASSSSSSSSSBRSSASSSSAZAAS 
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Support 


125-3 (1 83) 
73-6 (1:15) 
82-2 (1-57) 
3-51 (0-10) 

6 (6 9%) 

134-5 (1-31) 

8 (9 2%) 
17 (19-5%) 
56 (71-7%) 

2:2 (0-35) 
1 03 (0-09) 
52 (57%) 
2-33 (0-26) 

6 (6-5%) 

16 (17%) 
4-43 (0-61) 
9-6 (0-41) 
5-18 (0-33) 

7 (7 6%) 
11 (12-0%) 
18 (19-6%) 

3093 (45-5) 

12 (13-8%) 

4 (45%) 
24 (26-1%) 

0 (0%) 

7-23 (0-01) 
9-21 (0-42) 


such profound manipulations of the childbirth 
environment might have unsusperted adverse 


Control 


132-1 (1 64) 
76-6 (1-16) 
80-9 (1-55) 
3-78 (0-12) 

4 (4-3%) 

136-8 (1-23) 

12 (12:8%) 
19 (20-2) 
69 (71-9%) 
2-5 (0-45) 
1-02 (0-10) 
56 (58%) 
1-67 (0-27) 
13 (13-4%) 
17 (18%) 
3-92 (0-43) 
10-2 (0-50) 
5-24 (0-31) 
7 (72%) 
14 (14-4%) 
10 (10-3%) 
3116 (42-5) 
22 (24 2%) 
6 (62%) 
27 (27-8%) 
1 (10%) 
7 23 (0-01) 
9-09 (0-44) 


P 


Odds ratio 
(95% CI) 


1 64 (0-46-5-8) 


0-70 (0-28-1-8) 
0-96 (0 46-2-0) 
0-99 (0-53-1-9) 


0-98 (0 55-1-7) 


0 47 (0-18-1-2) 
0-99 (0-47-2-1) 


1-06 (0-36-3-1) 
0-81 (0-35-1-9) 
2-07 (0-93-4-6) 


0-50 (0-24-1-0) 
0-71 (0-20-2-5) 
0-92 (0-48-1-7) 
0-14 (0-003-7)- 


effects on the process of birth and adaptation to 
parenthood. 


Table 3. Questionnaire responses within 24 h of birth expressed as mean (SE) values or proportions (%) 


Odds ratio 
Variable n Support n Control P (95% CI) 
Trait anxiety score 92 40-2 (0-94) 96 39-8 (0-90) 0-86 
State anxiety score 92 28-2 (0 85) 96 37-8 (1-10) 0-00001 
Self-esteem score 92 65-3 (1-80) 96 65-9 (2-01) 0 63 
Labour pain severe 92 53 (576%) % 76 (79-2%) 0-002 0-37 (0-2-0-67) 
Pain rating index 92 26-1) (1-42) 96 44 2 (1-52) 0-00001 
Pain at time of questioning 
Moderate 92 13 (20-7%) 9% 33 (34-4%) 0-05 0-51 (0-3-0-96) 
Severe 92 3 (3-3%) 96 23 (24-0%) 0-0001 0-18 (0-08-0-4) 
Mothers’ perceptions of labour 
Very difficult 92 32 (34-8%) 96 57 (59-4%) 0-002 0-37 (0-2-0-66) 
Coped well 92 54(58:7%) 9% 23 (24-0%) 0-00001 4-17 (2-3-7-5) 
Felt very tense 92 28 (30:-4%) %6 62 (64:6%) 0 00001 0-26 (0-14-0-5) 
Much worse than 
imagined 92 34 (370%) 9% 62 (64-6%) 0-0003 0-33 (0-2-0-59) 
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Table 4. Questionnaire responses at 6 weeks postpartum 


Found becoming a mother easy 


Support 
Variable (n = 74) 
33 (44-6%) 
Managing well with baby 67 (90:5%) 
Breastfeeding only 38 (51 4%) 
Not breastfeeding at all 16 (21-6%) 
On food other than milk 13 (17-6%) 
Has had feeding problems 12 (16-2%) 
Baby has poor appetite 0 (-) 
Flexible feeding intervals 60 (81-1%) 


Main reason for starting bottle-feeding 


Return to work 3 (4-1%) 
Believes bottle better 8 (10-8%) 
Baby not satisfied or ill 4 (5-4%) 
Breast milk insufficient 10 (13-5%) 
Breastfeeding problems 10 (13-5%) 
Other 1 (1-4%) 


Results are expressed as proportions (%). 


The dramatic effects on the physiological pro- 
gress of labour found in the study of Klaus et al. 
(1986) did not occur in this study. This might be 
because the companionship provided was less 
effective, medical intervention was less fre- 
quent, or because the adverse environmental 
effects were less intense, creating less scope for 
improvement. The latter explanation is most 
likely, as the participants differed from those in 
the Guatemala study in that they were Western, 
educated urban working-class women in a fam- 
ihar community hospital. On the other hand, the 


Control Odds ratio 

(n = 75) P< (95% CI) 

8 (10-7%) 0-001 5 42 (2:6-11-1) 
49 (65-3%) 0-001 4-27 (2-0-9-2) 
22 (29-3%) 0-01 2-48 (1-3-4-8) 
24 (32-0%) 0 21 0-59 (0-3-1 2) 
40 (53-3%) 0-0001 0-21 (0 1-0-4) 
47 (62:7%) 0 0001 0-15 (0-08—-0-3) 
19 (25-3%) 0 001 0-10 (0-04-0 3) 
35 (46-:7%) 0 0001 4-39 (2 3-8-5) 

7 (93%) 0-34 0-43 (0-1-1-6) 

5 (6:7%) 0-54 1-68 (0-5-5-2) 

4 (5:3%) 0-73 1-01 (0-24-4-2) 
24 (32-0%) 0-01 0-35 (0 2-0-76) 
11 (14-7%) 0-97 0-91 (0 4-2-3) 

2 (2:7%) 0-99 0-51 (0-05-5 0) 


reduction in labour duration and complications 
in a high-technology environment demonstrated 
‘in the study of Kennell et al (1988) may ın part 
have been related to the lower rate of medical 
interventions, particularly epidural analgesia, in 
their support group. Epidural analgesia was not 
available to our patients. 

The direction of blood pressure changes in our 
study was consistent with reduced anxiety in the 
supported group, but these changes were small. 

Companionship, however, had a striking 
effect on the way that the participants reported 


Table 5. Compartson of randomized groups with retrospectively selected control group. Data expressed as mean 


(SE) values or proportions (%) 


Randomized groups 
Retrospective 
n Support n Control n control group 

1 Baseline data 
Age (years) 91 20-5 (0-36) 97 20-3 (0-28) 30 20-4 (0-47) 
Gestation (weeks) 92 39-4 (0-16) 97 39-6 (0-13) 30 39-5 (0-18) 
Unmarned 92 73 (79%) 96 78 (81%) 30 25 (83%) 
Race: Asian 92 12 (13%) 97 13 (13%) 30 3 (10%) 

Black 92 7 (7-6%) 97 1(1-0%) 30 0 (-) 

Coloured 92 73 (79%) 97 83 (86%) 30 27 (90%) 
Education >10 years 92 58 (63%) 95 61 (64%) 30 21 (70%) 
2. Outcome 
Labour duration (h) 92 9-6 (0-41) 97 10-2 (0-50) 30 12-2 (0-97) 
Birthweight (g) 92 3093 (45-5) 97 3116 (42-5) 30 3250 (67-6) 
Trait anxiety score 92 40-2 (0-94) 96 39-8 (0-90) 29 38-2 (2-1) 
State anxiety score 92 28-2 (0-85) 96 37-8 (1-10) 30 36-7 (1-92) 
Labour pain severe 92 53 (57-6%) 96 76 (79-2%) 29 23 (79-3%) 
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experiencing labour. The various measures of 
labour pain were significantly reduced in the 
support group, and analgesia was nzeded signifi- 
cantly later after entry to the study. Supported 
women reported far more frequently feeling that 
they themselves had coped well during labour. If 
feelings of competence initiated during labour, a 
time of intense emotional impressionabulity, are 
of importance to a woman’s ongoing sense of 
competence as a mother and ability to breast- 
feed successfully, then this finding 1s of consider- 
able importance. 

In recent years, the direct benefits of breast- 
feeding for the physical health of babies have 
been increasingly recognized (Inch 1989). The 
possible contribution of successful breastfeeding 
to factors such as satisfaction and happiness in 
motherhood, the development of positive 
mother-infant relationships and the emotional 
development of babies are more difficult to 
measure; but may also be of importance. In com- 
munities without access to safe alternative feed- 
ing methods, breastfeeding success is literally a 
matter of life or death. The main cause of the 
high infant mortality rate in many such commu- 
nities is gastroenteritis resulting directly from 
bottle-feeding (Irwig & Ingle 1984). If the pro- 
vision of modern obstetric care for such commu- 
nities has contributed to a significant increase in 
bottle-feeding, then the contribution to infant 
mortality may in fact outweigh any beneficial 
effects on perinatal mortality rates. 

Breastfeeding success appears to be vulner- 
able to a number of direct and indirect factors. 
Review of the available evidence from random- 
ized trials (Inch & Garforth 1989) has shown that 
breastfeeding success is adversely affected by 
restricted breastfeeding, giving free formula 
samples to breastfeeding mothers, combined 
oestrogen/progesterone contraception, and 
restricted mother-nfant contact after birth 
(Thomson & Westreich 1989). It is promoted by 
general social support during pregnancy 
(Elbourne et al. 1989), antenatal breastfeeding 
education (Inch 1989) and postnatal support for 
breastfeeding mothers (Inch & Garforth 1989). 
Randomized trials of procedures not directly 
linked to breastfeeding but which depart from 
the conventional restrictions of the clinical 
environment have also been shown to have posi- 
tive effects on breastfeed uccess. These 
include ambulation du rekoa Broadus et 
al. 1979) and early ‘digcherge~ from hospital 
(Hellman et al. 1962). 4 ése results indicate that 
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conventional hospital care may interfere with 
the development of the confidence needed to 
breastfeed successfully. 

In our study, women in the support group 
experienced significantly preater breastfeeding 
success and fewer feeding problems, and were 
more likely to use a flexible approach to feeding 
times. 

The possibility that factors other than the 
labour companionship could have accounted for 
these differences needs to be explored. The 
labour companions were not aware that breast- 
feeding was one of the end-points of the study, 
and it was confirmed ın retrospect that they on 
no occasion discussed breastfeeding nor helped 
with the first feed after birth. They did not visit 
the participants in the postnatal wards. 
Occasionally participants would seek them out 
in the hospital and on one occasion at home, but 
only to show them how the baby was progress- 
ing, and breastfeeding advice was not given at 
this time either. 

Differences in the progress of and interven- 
tions in labour might also have affected breast- 
feeding success. In fact, these were very small, 
except for slightly less use of analgesia in the sup- 
port group. 

The possibility must be considered that those 
who had received the labour support replied 
more positively to the subjective questions out of 
a desire to please the researchers. A good test of 
validity of the interview is given by the trait 
anxiety questionnaire, which is designed to 
measure long-term anxiety and should not be 
much affected by recent events. The consistency 
of these scores indicates that subyective bias 
between the groups is most unlikely. 

To explain the pronounced and persistent 
effects on feelings, perceptions and behaviour of 
a relatively short-lived intervention, we need to 
accept the premise that labour is a time of unique 
sensitivity to environmental factors, and that 
events and interactions during labour may have 
far-reaching and powerful psychological con- 
sequences. Given the fact that very few human 
experiences approach in intensity the levels of 
stress, anxiety, pain, exertion and emotional 
tumult which occur during labour, this is not 
surprising. 

We have attempted to analyse the character- 
istics of the labour support provided in this 
study. It was not informative except to the extent 
of simple advice derived from personal experi- 
ence, as the companions had no medical, nursing 
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nor traditional midwifery experience, but all had 
children of their own. The factors we think were 
of importance are as follows: Firstly, the com- 
pamions were not part of the hospital medical or 
nursing hierarchy, and therefore may have been 
seen as an ally without a vested interest in the 
hospital establishment. Secondly, they were 
drawn from the same community and would be 
able to communicate easily with and share com- 
mon values with the participants. Thirdly, they 
were not known personally to the participants 
and this might have avoided feelings of having to 
meet expectations or keep up appearances 
which may occur when women are supported 
during labour by a friend, family member or 
known midwife or antenatal educator. Fourthly, 
the specific elements on which the companions 
were repeatedly reminded to concentrate were 
comfort, reassurance and praise The last was 
emphasised because of our hypothesis that an 
Important way in which the clinical environment 
might impair the process of birth and adaptation 
to parenthood might be by undermining 
women’s sense of achievement and development 
of confidence as mothers. Fifthly, the emotional 
support given seemed to be genuine. The com- 
panions worked as volunteers (though the small 
expense allowance might have been a motive) 
and were selected on the basis of appearing to 
have a genuine desire to help women in labour. 
They showed a remarkable ability to maintain a 
commitment to their vocation, with the excep- 
tion of one supporter who after some weeks 
became distracted by personal problems and was 
withdrawn from her supporting role. She was 
asked to help with clerical work instead. An 
illustration of the extent to which the support 
and praise given was genuine is provided by the 
response of one of the supporters to the one 
occasion on which a participant visited her at 
home and brought her a gift. She said that she 
felt guilty as she had really done nothing, it was 
the woman herself and the nursing staff who had 
done everything. And finally, quite apart from 
anything the companions did or said, the fact 
that someone with no other function whatsoever 
was allocated on a full-time basis-to be with the 
women in labour may have conveyed a message 
of concern for and value of them as individuals. 

How applicable are these results to other hos- 
pital situations? The participants were nullipa- 
rous and on the whole young, urban 
working-class women who were politically and 
socially disadvantaged. Many were single, and 


most were from a community with a conven- 
tional Christian ethic. It would be expected that 
the results would be directly applicable at least 
to urban working-class women giving birth in a 
hospital setting in most parts of the world. How 
best to adapt the principles established in this 
study to more affluent communities, and those 
with very different cultural mores, will need 
further assessment. Further research will also be 
necessary to determine whether similar effects 
result from support by other categories of com- 
panions, particularly if differing from those in 
this study by being non-voluntary workers, part 
of the hospital hierarchy or an associate of the 
women in labour. The role of male partners, in 
particular, involves complex and variable 
relationship factors that are difficult to assess 
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Prospective comparison of videopelviscopy with 
laparotomy for ectopic pregnancy 


RALF BAUMANN, ADAML.MAGOS, SIR ALEXANDER TURNBULL' 


Abstract 


Obyjective—To compare operative laparoscopy with laparotomy for the manage- 
ment of ectopic pregnancy in haemodynamically stable women. 
Design——-Non-randomized prospective cohort study, treatment allocation 
depending on the surgical preference and experience of the on-call medical 
team. 

Setting——Provincial undergraduate teaching hospital. 

Subjects—87 consecutive and unselected haemodynamically stable women 
treated for ectopic pregnancy between 1 March 1988 and 31 August 1989. 
Interventions—Salpingotomy, salpingectomy, salpingo-oophorectomy or 
simple extraction of the ectopic pregnancy depending on its site, size and nature 
performed under laparoscopic control or laparotomy 

Main outcome measures—Operative outcome, duration of surgery, intra- and 
post-operative complications, post-operative hospital stay, return to normal 
domestic activities, return to work, changes in plasma B-hCG concentrations, 
health and social service costs. 

Results—60 women were treated by videopelviscopy on 65 occasions and the 
other 27 were treated by laparotomy. The two groups were similar for age, par- 
ity and gestation at presentation. Of the 65 operative laparoscopies 61 (94%) 
were successful and all 27 laparotomies were completed uneventfully. Whereas 
the operating time was similar in the two groups, 55-3 and 51-1 min for videopel- 
viscopy and laparotomy respectively, operative laparoscopy was associated with 
significantly shorter post-operative hospital stay (1-7 vs 5-2 days), faster return 
to domestic activities (1-5 vs 3-3 weeks) and work (2 5 vs 5-7 weeks) (P<0-001 
for all). In economic terms, successful videopelviscopy was associated with a 
reduction ın hospital accommodation costs by 69% (£248 vs £808), drug costs by 
52% (£8.38 vs £17.57) and statutory sickness payment by 51% (£130-25 vs 
£266-51), that is an overall saving to the health and social services of £701-47 or 
50% per ectopic pregnancy (P<0-001). 

Conclustons—Operative laparoscopy can be used to successfully treat most 
cases of extrauterine pregnancy with advantages over laparoscopy in terms of 
reduced hospitalization, faster recovery and lower health service costs. 
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become the basis for treatment of this poten- 
tially fatal condition Apart from minor modi- 
fications in technique and the appreciation of the 
role of conservative surgery, this approach 
changed little over the ensuing years. However, 
Shapiro & Adler (1973) opened a new chapter in 
therapy when they reported the excision of an 
ectopic pregnancy using the laparcscope. Lapa- 
roscopy had until then been used purely as a 
diagnostic aid, but with improvements in equip- 
ment and the development of special instru- 
ments, operative procedures such as 
salpingectomy and salpmgotomy became poss- 
ible (Semm 1978; Bruhat et al. 1980). The safety 
and efficacy of a laparoscopic approach to 
management have subsequently been confirmed 
by several series, treatment iritially being 
restricted to small imtact tubal pregnancies 
(Pouly et al 1986; DeCherney & Diamond 
1987). More recently, ruptured ectopic preg- 
nancies have also been shown to be suitable for 
laparoscopic surgery provided there was no 
hypovolaemic shock (Reich et al. 1987; Magos et 
al, 1989). 

Operative laparoscopy has a number of the- 
oretical advantages over open abdominal sur- 
gery in terms of less discomfort, superior 
cosmetic appearance, a shorter aospital stay, 
faster recovery, reduced costs and, possibly, less 
morbidity. A recent retrospective case-control 
study of ectopic pregnancies from the USA has 
shown that the less invasive approach is associ- 
ated with significantly reduced post-operative 
analgesia requirements, hospital stay and con- 
valescence (Brumsted et al 1988) To assess the 
two modes of management prospectively, we 
compared videopelviscopy (operative gynaeco- 
logical laparoscopy in association with video 
monitoring) with the conventional sequence of 
diagnostic laparoscopy followed ty laparotomy 
"ın women with ectopic pregnancy who were hae- 
modynamuically stable We were particularly 
interested to find out whether the described 
benefits of endoscopic surgery apply irrespective 
of the degree of tubal damage. A further focus of 
the study was a detailed cost comdarison of the 
two managements to assess the financial impli- 
cations of videopelviscopic surgery for the 
health and social services. 


Patients and methods 


The study group consisted of a consecutive series 
of 87 women not clinically shocked, who were 


treated on 92 occasions for extrauterine preg- 
nancy at the Churchill Hospital, Oxford during 
the period of 1 March 1988 to 31 August 1989 
Most of them presented with acute lower 
abdominal pain or pelvic tenderness, and were 
found to have a positive urinary pregnancy test 
(B-hCG concentration >50TU/) without evi- 
dence of intrauterine pregnancy on ultrasound 
examination During the study period 14 women 
were excluded from the analysis because they 
were clinically shocked on admission and 
required immediate laparotomy. 


Management 


The mode of management was dictated by the 
surgical preference of the on-call team and was 
decided before laparoscopy As a reflection of 
the interest in Oxford for less invasive surgery, 
intention to treat by videopelviscopy applied to 
60 women and by laparotomy to 27. 


Videopelviscopy 


A total of 65 emergency videopelviscopies were 
performed by two of the authors (A.L.M. and 
R.B.) on the 60 women; two women underwent 
a second procedure for retained trophoblast tis- 
sue after salpingotomy, and three women were 
admitted with a further ectopic pregnancy on the 
contralateral side. The equipment and tech- 
niques for videopelviscopic management of 
ectopic pregnancy have been described in detail 
(Magos et al. 1989). All patients were counselled 
before surgery and consented for possible 
laparotomy 


Laparotomy 


Patients in this group were operated on by regis- 
trars and senior registrars on call according to 
standard surgical techniques. Following laparo- 
scopic confirmation of the diagnosis, a Pfannen- 
stiel incision was made to remove the ectopic 
pregnancy. Drains were not used routinely. 


Post-operative management 


Both groups continued to be managed by their 
respective surgeons while in hospital. Early 
mobilization was encouraged, with discharge 
from hospital as soon as medically safe. Venous 
blood was taken within 12h of surgery for 
plasma B-hCG, the assay being repeated after 1 


and 6 weeks. All patients were seen in the out- 
patient department 6 weeks after surgery to 
assess their recovery, including the time taken to 
return to normal domestic activity and work. 
Tubal patency was also checked by hysterosal- 
pingography 3 months after surgery in a sub- 
group of patients who had undergone linear 
salpingotomy. 


Cost comparison 


The courses of 20 randomly chosen patients 
from each treatment group with no per- or post- 
operative complications, identified by random 
numbers, were analysed ın detail with respect to 
the costs for accommodation, investigations, 
drugs, the use of operating theatres, and statu- 
tory sickness payment for those employed. 
Accommodation costs were estimated by 
multiplying the duration of post-operative hos- 
pital stay with the current daily charge for a 
gynaecological bed at the Churchill Hospital 
(£160), a figure which included expenses for 
nursing care and sanitary materials such as plas- 
ters and disinfectant solutions. Investigation 
costs included ultrasound examinations (£30), 
pregnancy tests (£1.10 for the sensitive RAMP 
test manufactured by Monoclonal Antibodies 
Inc, and £0.27 for the less sensitive Pregnosticon 
test manufactured by Organon Teknika BV), 
and pathology specimens (£6 for a full blood 
count, £6 for blood grouping, and £12 for histo- 
logical examination of the operative specimen). 
Operating theatre charges were identical for 
both treatments (£270 per case) as videopelvis- 
copic surgery and conventional laparotomy are 
both classified as ‘major procedures’ Drug costs 
for patients were assessed individually based on 
a confidential price list issued by the principal 
pharmacist at the Churchill Hospital. No patient 
required post-operative blood transfusions. 
Statutory sickness payment for employed 
patients was calculated by multiplying the 
weekly DHSS standard rate of £52.10 with the 
number of weeks the patients stayed off work 
minus 3 days; 13 patients in each treatment 
group were entitled to this payment. 


Statistics 


Results for the two groups were compared using 
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two-tailed Student’s t-test. A result was con- 
sidered significant if P<0-05. 


Results 


The two groups were similar in terms of age, par- 
ity, history of previous laparotomy, as well as 
gestation, size, site and state of the ectopic preg- 
nancy, and volume of haemoperitoneum at the 
time of surgery (Table 1). The operative details 
of procedures carried out by videopelviscopy or 
laparotomy are summarized in Table 2. Whereas 
most patients managed by laparotomy under- 
went radical surgery (22/27), linear salpingo- 
tomy (29/65) and salpingectomy (28/65) were 
performed in almost equal frequency in the 
women treated laparoscopically, reflecting a 
preference for conservative surgery by the 
authors whenever appropriate In fact, the 29 
laparoscopic salpingectomies included eight 
procedures where salpingotomy was attempted, 
but continued bleeding from the site of the ecto- 
pic necessitated removal of the affected fall- 
opian tube Apart from primary treatment of the 
ectopic pregnancies, procedures such as ovarian 
cystectomy and adhesiolysis were also carned 
out during videopelviscopy (n = 14) and laparo- 
tomy (n = 4). The estimated operative blood 
loss was similar ın the two treatment groups, as 
was the total operative time from intubation to 
extubation of the patient. 

Overall, 61/65 (94%) of the videopelviscopies 
were completed successfully. Two women 
required immediate laparotomy, and a further 
two underwent a subsequent videopelviscopic 
salpingectomy after retained trophoblast follow- 
ing conservative surgery The laparotomies 
included a 26-year-old woman with a chronic left 
sided ovarian ectopic pregnancy and a 600 ml 
organized haemoperitoneum, which could not 
be aspirated sufficiently for safe laparoscopic 
surgery, the same patient was readmitted 7 
months later with a leaking right ampullary tubal 
pregnancy and successfully underwent videopel- 
viscopic right salpingectomy. The second patient 
requiring laparotomy was a 21-year-old woman 
with a leaking right cornual pregnancy in whom 
a videopelviscopic attempt to resect the ectopic 
pregnancy failed because of arterial bleeding 
from the tube. 

Apart from the two women with retamed tro- 
phoblast, there were no serious complications in 
either group (Table 3) In contrast, post-oper- 
ative hospital stay and recovery after videopel- 
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Table I. Patient charactenstics at the time of surgery 
Videopcelviscopy Laparotomy 
(n = 60) (n = 27) 

Number of patient procedures 65° 27 
Mean (SD) age (years) 28-2 (5-1) 28-9 (57) 
Parous 34 (57%) 10 (37%) 
Employed 42 (70%) 18 (67%) 
Previous laparotomy 21 (35%) 10 (37%) 
Mean (SD) gestation (weeks) 7-0 (1-9) 6-6 (1 2) 
Mean (SD) size of ectopic (cm) 3-6 (1-4) 42 (2-1) 
Site: Ampulla 55 (85%) 21 (78% ) 

Isthmus 5 (8%) 4 (15%) 

Cornua 2 (3%) 2 (7%) 

Ovary 3 (5%) 0 (~) 
State. Intact 9 (14%) 3 (11%) 

Leaking 40 (61%) 17 (63%) 

Ruptured 12 (18%) 5 (18%) 

Chronic 4 (6%) 2 (7%) 
Mean (range) haemoperitoneum (ml) 112-5 (0-800) 181-2 (0-1000) 


“Five patients had two separate procedures 


viscopy was significantly shorter: most patients 
left hospital within 24 h of surgery, end were able 
to resume normal domestic activities on average 
2 weeks earlier and return to work 4 weeks 
sooner than those who underwen: laparotomy 
(P<0-001 for all). Pelvic examination 6 weeks 
after surgery was unremarkable in most cases, 
adnexal or uterine tenderness being noted in 
four (7%) patients after videopelviscopy and 
two (7%) after laparotomy. Two cther patients 
from the laparotomy group had some inoffen- 
sive discharge from their Pfannenstiel incision 
Analysis of plasma -hCG concentrations 
showed no significant difference between the 


Table 2. Operative details 


treatment groups (Figure 1). One patient after 
videopelviscopic right salpingectomy for a 5 cm 
ruptured ampullary ectopic pregnancy had a 
B-hCG level of 653 TU/ at 6 weeks after surgery 
but repeat pregnancy tests 10 and 12 weeks later 
were negative, and the woman had a normal 
period 13 weeks after the operation. In the lapa- 
rotomy group one patient who underwent 
expression of a 2-2cm leaking isthmic ectopic 
pregnancy showed a B-hCG level of 11 TUA at 
the 6 weeks follow-up appointment. She had a 
normal period 4 weeks after surgery and a 
normal hysterosalpingogram with free spill of 
contrast medium from both tubes 3 months 





Vidcopelviscopy Laparotomy 

Number of procedures 65 27 
Grade of surgeon 

Senor Registrar 56 9 

Registrar - 18 

Senior House Officer 19 - 
Salpingotomy 29 (45%) 2 (7%) 
Salpingectomy 28 (43%) 20 (74%) 
Extraction/expression 4 (6%) 3 (11%) 
Salpingo-oophorectomy J (3%) 2 (7%) 
Excision of ovarian pregnancy 1 (2%) 0 (—-) 
Laparotomy 2 (3%) — 
Mean (SD) procedure time (min) 55:3 (17-8) 51-1 (15 8) 
Mean (SD) operative blood loss (ml) 206-1 (235-9) 269-0 (258-9) 





Table 3. Post-operative complications and recovery 


Retained trophoblast 

Pelvic haematoma/nfection 

Urinary tract infection 

Transıent ileus 

Wound infection 

Mean (SD) post-operative hospital stay (days) 
Mean (SD) return to normal activities (weeks) 
Mean (SD) return to work (weeks) 


*P<0-001. 


later Eighteen (72% ) of the women who under- 
went conservative surgery by videopelviscopy 
and two (29%) by laparotomy agreed to have a 
hysterosalpingogram 3 months after surgery; 
there was normal spill of contrast medium from 
the operated tube in 15 (75%). 

The cost comparison of the 20 randomly 
chosen patients from each treatment group with- 
out per- or postoperative complications showed 
no significant difference for investigations in 
hospital or the use of theatre facilities (Table 4). 
Videopelviscopic surgery, however, reduced 
accommodation costs by 69%, drug costs by 
52% and statutory sickness payments by 51%, 
which added up to an average overall saving to 


Plasma B-hCG (IU/I) 





2 


3 
Time (weeks) 


4 


Fig. 1. Median plasma human chorionic gonado- 
trophin (B-hCG) concentrations before and 
after videopelviscopy and laparotomy for ectopic 
pregnancy (Salpingotomy, ; Salpingectomy, 
; Laparotomy, ——) 








Videopelviscopy for ectopic pregnancy 769 
Videopelviscopy Laparotomy 
2 0 
2 1 
2 0 
2 0 
0 5 
1-7 (1-2) 5-2 (1-4) 
15 (0-9) 3:3 (1-2) 
2:5 (1-5) 5:7 (1-6)* 


the health and social services of £701-47 or 50% 
per patient (P<0-001 for all). 


Discussion 


This prospective comparison of videopelviscopic 
management of ectopic pregnancy with laparo- 
tomy confirms many of the observations made 
by Brumsted et al. (1988) from the USA ın their 
retrospective study using historical controls of 
laparoscopy versus laparotomy (Table 5). Both 
studies found significant reductions in hospital 
stay and faster convalescence after the less invas- 
ive approach; although the American authors 
also noted a reduction in the mean operating 
time with laparoscopy (77:5 vs 103-6 min), the 
reported operative tıme for laparotomy is well in 
excess of the typical times taken in our study 

Our continuing experience with videopelvis- 
copy also confirms our initial observations and 
those of others (Reich et al. 1987; Magos et al. 
1988, Silva 1988) that laparoscopic procedures 
need not be restricted to unruptured ectopic 
pregnancies less than 3 cm ın diameter, as advo- 
cated by some (Sauer et al. 1988). In our study, 
52 (80%) of the videopelviscopic procedures 
were carried out on tubal pregnancies which 
were leaking or ruptured, while the mean size of 
the pregnancies at surgery was 3-6cm (range 
1-10 cm). In presence of normal vital signs, lapa- 
roscopic surgery should be attempted in all 
cases, with the probable exceptions of large 
chronic extra-uterine and cornual pregnancies. 
It is likely, however, that future improvements in 
laparoscopic instruments for pelvic lavage and 
haemostasis will make even these rare cases 
possible. 

Despite similar presentations, three quarters 
of the laparotomy group underwent radical sur- 
gery in contrast to half of those treated laparo- 
scopically. We feel this largely reflects our 
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Table 4. Cost comparison of videopelviscopy and laparotomy for 20 patients in each treatment group without per- 


and post-operative complications 


Videopelviscopy Laparotomy 
Accommodation (£) 248-00 (160-480) 808-00 (480~1280) ° 
Investigations (£) 45-89 (19 37-49 37) 41-91 (18-00-55 37) 
Operating theatre (£) 270 00 270-00 
Drugs and tv fluids (£) 8-38 (2:54~13-64) 17:57 (7:48-42:70) 
Statutory sickness payment (£) 130-25 (26 05-338-65) 266 51 (182 35-390-75) ° 
Overall costs (£) 702-52 (477 96-1151-66) 1403-99 (957-83~-2038-82) * 


“P<0-001 
Results are mean (range) values 


preference for conservative intervention when- 
ever clinically appropriate, but another explana- 
tion may be the observation that tubal and 
ovarian surgery appears to be associated with 
less haemorrhage when the abdomen 1s not 
opened (Semm 1987). While our study was not 
designed to address the relative merits of conser- 
vative and radical surgery, it 1s worthy of com- 
ment that tubal conservation does not increase 
the recurrence risk of ectopic gestation 
(DeCherney & Kase 1979, Hallatt 1986). 
Indeed, tubal salvage may even be indicated in 
women with a solitary tube as subsequent rates 
of intrauterine pregnancy can be relatively high, 
although at the expense of an increased ectopic 
risk (Langer et al. 1987; Oelsner et al. 1987) 
These data are in accord with our results of 
‘normal’ hysterosalpingograms in 15 of 20 
women after conservative surgery, as well as 
with histopathological evidence that ampullary 
pregnancies, the most frequent site for extra- 
uterine implantation, are usually intraluminal 
with little disruption to the tubal wall (Dubuis- 
son et al. 1986, Senterman et al. 1988). 

Surgical techniques apart, a major advantage 
of videopelviscopic surgery over laparotomy lies 


with the patients’ quick and uncomplicated 
recovery and the associated financial savings; 
indeed outpatient management of ectopic preg- 
nancies has been described (Loffer 1987). The 
economic implications of avoiding open surgery 
were first quantified by Levine (1985), who in a 
series from the USA showed a saving of 79% for 
drugs and other medical supplies, and 49% in 
overall hospital costs. Our analysis within the 
National Health Service in the UK produced 
remarkably similar results, with savings of 69% 
for accommodation, 52% for drug costs, and 
51% for statutory sickness payments compared 
with laparotomy. Allin all, videopelviscopy lead 
to an overall reduction of costs by 50%, with sav- 
ings for the health and social services of £701 per 
patient. Comparing this figure to the £10 000 or 
so necessary for a basic set of videopelviscopic 
instruments including a videocamera clearly 
proves the cost effectiveness of such investment 
in medical technology. 

This study shows that most women with ecto- 
pic pregnancy who are not shocked can be man- 
aged without open surgery Videopelviscopy is 
associated with considerable benefits to the 
patient as well as major savings to the health and 


Table 5. Summary of the main results of the current study and those of Brumsted et al (1988) 





Current study 


Laparoscopy 

Number of procedures 65 

Gestation (weeks) 7:0 
Ampullary implantation 85% 
Tubal wall intact 75% 
Salpingotomy 45% 
Salpingectomy 43% 
Procedure time (min) 55-3 
Hospital stay (days) 17 
Return to normal activities (weeks) 15 


Return to work (weeks) 2°5 


Brumsted et al 


Laparotomy Laparoscopy Laparotomy 

27 Z5 25 
6-6 6:8 6-8 

TT% 88% 88% 

74% 76% 76% 
7% 28% 28% 

74% 60% 60% 

511 TPS 103-6 
a2 1:3 39 
33 1-2 3 
57 Not stated 





social services, and this is not at the expense of 
prolonged operating times. As most practising 
gynaecolopists are already familiar with diagnos- 
tic laparoscopy, little extra training would be 
required to master the necessary surgical tech- 
niques. Once learned, the skills of videopelvis- 
copy can be applied to many other 
gynaecological conditions traditionally managed 
by laparotomy (Semm 1987). The training and 
equipment required are relatively minor com- 
pared to the potential benefit to our patients that 
would be afforded by a widely available video- 
pelviscopy service. 
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Audit of workload in gynaecology: analysis of time 
trends from linked statistics 


J. A. FERGUSON, M.J. GOLDACRE, J. HENDERSON, M.D. G. GILLMER 


Abstract 


Objective—To report cn trends in workload patterns in gynaecology using 
linked statistical data. 

Design—Retrospective analysis of linked abstracts of hospital inpatient and day- 
case records for patients treated in the National Health Service in gynaecology 
Setting—Six health districts in the south of England covered by the Oxford 
record linkage study. 

Subyects—Records for hospital admissions to gynaecology (excluding obstetric 
admissions) from 1975 10 1985. 

Measurement and main results—Inpatient episodes increased by 23-5% and day 
case episodes increased by 13-1%. More people treated contributed about 90% 
and increased readmissions contributed about 10% to the increase in workload 

The workload was decreased by strike action in 1975 and 1981-2. Average 
length of stay decreased substantially and consistently over the 11 years. Emer- 
gency readmissions increased annually by an average of 2:7%. Admission rates 
in 11 groups of surgical procedures accounting for 85% of all gynaecological 
inpatients are reported, and increases occurred in 10 of the 11 groups. For 
example, average increases in annual admission rates were 1:0% for stemliz- 
ation, 1-9% for legal abortion and 8:2% for biopsy of the cervix, the rate for 
dilatation and curettage decreased by 1-4% 

Conclusions—The increase in admission rates in gynaecology was almost 
entirely due to increases in numbers of people treated The rise would have been 
even greater if the increase in private patients had been considered The 
increase may reflect increased expectations on the part of patients and their doc- 
tors, advances in technology and increased bed availability due to declining 
lengths of stay. 
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The White Paper ‘Working for Patients’ has 
stressed the importance of measuring, auditing 
and contracting for workload (Secretaries of 
State for Health, Wales, Northem Ireland and 
Scotland 1989). Clinicians are increasingly being 
called upon to assume managerial control of, 
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and responsibility for, the services ın which they 
work. There is, therefore, increasing interest in 
levels and patterns of care and, in particular, ın 
numbers of patients admitted, numbers of epi- 
sodes per person, average lengths of stay, emer- 
gency readmissions, and time trends in 


Department of Obstetrics and Gynaecology, John 
Radcliffe Hospital, Oxford 

M.D G GILLMER Consultant and Honorary 
Lecturer (Oxford) 


Correspondence: Dr Joyce Ferguson, Unit of Clinical Epidemiology, Oxford Regional Health Authonty, 


Old Road, Headington, Oxford OX3 7LF 


TT2 


admission rates for clinical conditions and sur- 
gical procedures 

Clinician-managers are realizing that audit 
enables them to assess the efficiency of local 
services, particularly if the service is undergoing 
technological change. Indeed, the impact of 
current changes in gynaecology is likely to be 
dramatic: use of endometrial resection and laser 
ablation of the endometrium for controlling 
menorrhagia; future use of antiprogesterone 
agents (the ‘abortion pill’) for unwanted preg- 
nancy; use of in vitro fertilization for treating 
infertility; use of hysteroscopy for diagnostic 
purposes and improved imaging techniques such 
as ultrasound and magnetic resonance. These 
changes will affect the pattern of care required 
by patients, increasing the importance of audi- 
ting workload. 

Routinely collected statistics show that there 
has been a consistent mse in hospital admission 
rates of about 2% per annum across all special- 
ties in the acute sector in England (Goldacre et 
al, 1988). There are limitations, however, in 
using routine information systems ın the 
National Health Service to understand patterns 
of workload because routine data are episode- 
based and unlinked: thus two or more 
admissions for the same individual cannot be dis- 
tinguished. The Oxford Record Linkage Study 
has been used to relate workload statistics to the 
care of individuals by linking together successive 
episodes relating to the same individual 
(Acheson 1987). 

This report is for gynaecology from a series of 
studies being undertaken, one in each specialty, 
to examine past trends in workload in each 
specialty using linked data 


Subjects and methods 


The Oxford Record Linkage Study is a collec- 
tion of abstracts of hospital inpatient records 
(including day cases), birth registrations and 
death certificates. The data are collected in such 
a way that records relating to the same individ- 
uals can be linked together and analyzed to pro- 
duce unduplicated counts and time-sequenced 
information about numbers of people in receipt 
of care (Acheson 1987). The analyses presented 
here relate to residents of the six districts of the 
Oxford Regional Health Authority covered by 
data collection between 1975 and 1985. 

First, we analyzed trends in episode-based 
and person-based admission rates to gynae- 
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cology (excluding obstetric admissions). 
Second, we analyzed patterns of readmission for 
individuals discharged from gynaecology A 
readmission was defined as the first subsequent 
hospital episode (excluding transfers) to any 
specialty for.a patient within 28 days of discharge 
from gynaecology. The method used has been 
discussed elsewhere (Henderson et al. 1989a). 
Third, average lengths of stay and total days 
spent in hospital by each individual in each year 
in gynaecology were calculated. The latter cal- 
culation was based on the sum of the lengths of 
stay of all the gynaecology episodes experienced 
by an individual in each calendar year. Finally, 
clinical caseload for the specialty is described 
using the short list of surgical procedures in the 
Office of Population Censuses and Surveys’ 
Classification of Surgical Operations (OPCS 
1975). Chi squared tests for trend were used to 
test the significance of changes over the tıme 
between 1976 and 1985. 


Results 


Person-based gynaecological admission rates for 
females in 1975 and 1985 are shown in Fig 1 in 
quinquennial age bands. Admissions rates are 
low ın the youngest age-groups, peak in the fer- 
tile years and decline after the menopausal 
years There was a substantial increase in per- 
son-based admission rates between 1975 and 
1985 in virtually every age-group. 

Trends over time in person-based, age-stan- 
dardized admission rates in gynaecology are 
shown in Fig. 2. There was an upward trend 
which was not entirely consistent, because of a 
decline in admission rates from 1981 to 1983. 

Episode-based and person-based admissions 
are compared as the mean number of episodes 
per person ın each year in 1976 and 1985 (Table 
1). Because 1975 was an atypical year due to 
industrial action, as discussed below, data for 
1976 were used ın this table The data illustrate 
the extent to which routine episode-based health 
service statistics were inflated by multiple 
admissions for the same person: in fact, in 
gynaecology, there was only a small inflationary 
factor with the greatest number of episodes per 
person ın women aged 60 years and over. For 
example, ın 1976 there was a total of 19310 
inpatient and day case admissions for 16 885 
people, while in 1985, there was a total of 26 368 
inpatient and day case admissions for 23 426 
people. The number of people admitted as 
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Fig. 1. Person-based gynaecological admission rates, 
by quinquennial age bands, for females in the Oxford 
Region in 1975 (W) and 1985 (S) 


inpatients and day cases in gynaecology 
increased by 38-7% in this period while the 
number of inpatient and day-case episodes 
increased by 36-6%. The increases for inpatients 
(excluding day cases) were 25-0% and 23-5% 
respectively. The fact that the imecrease in 
numbers of people treated was a little greater 
than the increase in episodes of treatment 
reflects the slight decrease in the namber of hos- 
pital episodes per person hospitalized over the 
time period. 

Two measures of time spent in hospital are 
presented in Table 2. Average length of stay per 
episode, the conventional measure available 
from routine statistics, is shown end compared 
with the total time in hospital per individual, 
taking account of multiple episodes per person. 
A consistent decrease in both measures over the 
11 years is apparent. 

Concern is sometimes expressed that falling 
lengths of stay might be accompanied by an 
increase in emergency readmissions. We there- 





OI78 1376 1977 1378 1975 1960 168110821963 1984 1095 
Year 
Fig. 2. Age-standardized person-based gynaecological 
admission rates for females in the Oxford Region, 
1975-85. *—" inpatients; OC inpatients plus 
day cases 


fore analyzed the percentage of patients who 
experienced emergency admissions (to any 
specialty) within 28 days following treatment in 
gynaecology (Fig. 3). There was a clear and con- 
sistent increase in emergency readmissions from 
1978 to 1985 with a statistically significant aver- 
age annual increase of 2:7% (95% confidence 
interval 1-84 to 3-49, P<0-001) over the 11-year 
period 

Trends between 1976 and 1985 in admission 
rates for selected surgical procedures are shown 
in Table 3. Only those gynaecological operations 
which underwent a significant change in work- 
load over time have been included: the 11 groups 
of surgical procedures described accounted for 
85-0% of the total number of people admitted to 
gynaecology. Changes over tıme ranged from an 
average increase of 8&2% per annum in 
admission rates for biopsy of the cervix to an 
average decrease of 1-4% per annum 1n rates for 
dilatation and curettage. 


Discussion 


The increases in hospital admissions for gynae- 
cological treatment between 1975 and 19835, 
particularly in the fertile age range, are striking. 
These trends confirm the clinical impression that 


Table 1. Number of episodes per female admitted to 
hospital for gynaecology in the Oxford region in 1976 
and 1985 


Episodes per person hospitalized 


Age group 1976 1985 
0-4 100 1-00 
5-9 1-00 1-04 

10-14 109 1-10 

15-19 1-09 1-11 

20-24 1-13 115 

25-29 1-13 1-14 

30-34 1-15 1 13 

35-39 115 1-10 

40-44 1-16 1-09 

45-49 1-15 1-11 

50-54 1:15 1-11 

55-59 1-15 1:14 

60-64 1-24 1-17 

65-69 1-18 1-21 

70-74 1:20 1-18 

75-79 1-28 1-20 

80-84 1-23 1-14 

85+ 1-23 1-21 

Total 1-14 1-13 


Table 2. Average lengths of stay m hospital and 


average total days in hospital per year in gynaecology 


Average length of Average total days 

Year of stay per in hospital 
admission episode (days) per person 
1975 5:1 58 
1976 4-5 52 
1977 4.3 4.9 
1978 40 45 
1979 38 4-2 
1980 J35 40 
1981 36 40 
1982 35 4-0 
1983 3-4 3-8 
1984 FZ 3-6 
1985 30 3-4 
Mean 3-8 43 


there has been a real rise ın referrals. Lapa- 
roscopy, colposcopy and conservative surgery 
for intraepithelial neoplasia, and many other 
innovations have increased the perceived benefit 
of referral (Noble 1985). Perhaps women with 
gynaecological problems and their general prac- 
titioners, aware of these innovations in the 
specialty, are less anxious than before about 
referral to specialist care. Our data under- 
estimate the admissions for residents of the six 
districts because we have no comparable data on 
private patients or on residents treated outside 
the districts. 

The use of day case surgery has increased, as 
illustrated ın Fig. 2 As reported elsewhere 
(Henderson et al, 1989b), three gynaecological 
operations—termination of pregnancy, steriliz- 
ation and dilatation and curettage—were 
increasingly undertaken on a day case basis 


3-5 
3 
25 
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Fig. 3. Emergency gynaecological readmission rates 
within 28 days of discharge for females in the Oxford 
Region, 1975-85 
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during the period although the use of day case 
care for patients in these categories was still well 
under 50% by 1985 Some regions have set tar- 
gets for day care in thet strategic plans: for 
example, in the Oxford Region it 1s proposed 
that 25% of hospital admissions in the acute 
services could be undertaken on a day care basis 
by 1994 (Oxford Regional Health Authority 
1984). 

During 1975-85 hospital admission rates in 
gynaecology increased in most years. The 
troughs shown in Fig. 2 parallel industrial action 
in 1975 and 1981-2 (Goldacre et al. 1987). 1975 
was the first year in which major industnal action 
was taken by doctors since the establishment of 
the National Health Service and this resulted ina 
decline in workload. In 1981-2 other industrial 
action reduced elective inpatient admissions 
The general trend of admission rates in gynae- 
cology was nonetheless upward. Speculation 
over the rise in episode based rates of hospital 
admissions nationally has fuelled debate about 
whether each year more people than ever before 
have received hospital care, or whether there 
has been an increase in multiple admissions per 
individual (Goldacre et al 1988). In the case of 
gynaecology ın the Oxford region, an increase in 
the numbers of people treated contributed about 
90% and an increase in multiple admissions per 
individual contributed about 10% to the 
increase in workload. Many gynaecological 
patients over 60 years of age are treated for 
malignant neoplasms of the cervix, uterus and 
ovary. These diseases tend to be managed in 
multiple episodes which probably explains, at 
least in part, why the greatest number of epi- 
sodes per person occurred in women in this age 
group. Overall, there was a decrease in episodes 
per person over the time period. This is a trend 
not seen in other specialties and may indicate a 
change ın the balance of type of treatment, for 
example, an increase in operations for benign 
conditions which only involve one admission 

The data ın Table 2 confirm that lengths of stay 
per episode and the total number of days an indi- 
vidual stays in hospital each year have both 
decreased in gynaecology. Improved surgical 
techniques, prophylactic antibiotics, better 
cooperative care with general practitioners, 
improved liaison with medical and nursing com- 
munity services and trends towards greater effi- 
ciency and economy in the use of resources have 
all probably worked towards shortening dura- 
tion of stay (Noble 1985). 
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Table 3. Trends in surgical procedures in gynaecology in the Oxford region 1976-1985 inpatients and day cases 
expressed as rates per 10000 women 


Person-based 
admission rate 


OPCS code 
short list Surgical procedure 1976 
080 (part) Biopsy of cervix 2-49 
038 Operations on abdominal 

wall, peritoneum and 

mesentery (includes 

laparoscopy) 8 54 
085 Operations on vulva 1-75 
082 Colporrhaphy 3-70 
076-077 Division and ligation of 

oviducts, other operations 

involving oviduct 17-90 
080 (part) Excision of lesion of cervix 1-89 
092 Post-natal or post-abortion 

operations 16-15 
087 Termination of pregnancy 

(excluding hysterotomy) 20-75 
078 Hysterectomy 22:37 
080 (part) Dilatation and curettage 44-79 


Average 
annual 95% 
1985 % change Confidence interval 
6 00 +8-2 +6-93 to +9 51 
15-89 +65 +5-83 to +7-13 
3 26 +65 +5 01 to +8-05 
5-41 +33 +2:23 to +4-42 
26-82 +1-0 +0-58 to +1-44 
3-30 +3-1 +1-62 to +453 
22 41 +27 +2.74 to +3.24 
24-86 +1-9 +1-45 to +2-41 
25°92 +0-5 +0-07 to +0 97 
42-98 1-4 —1-77 to ~1-10 


There has been speculation in the health 
service that the increase in admission rates and 
the decline in lengths of stay may be connected 
by an increase in emergency readmissions. 
Emergency readmission rates in patients dis- 
charged from gynaecology, although low, have 
increased slightly in the Oxford Region. It ıs dif- 
ficult to interpret the rise. It could, for example, 
reflect discharge too early from care in the first 
admission, or it could be a consequence of an 
increase in treatment of diseases which require 
subsequent admission. More detailed studies 
than ours would be needed to clarify this. 

The increase in admission rates for biopsy of 
cervix reflects increased concern about disease 
of the cervix, decreased patient anxiety regard- 
ing the procedures they are offered owing to 
advances in technology and an increase in the 
population of women covered by screening pro- 
cedures. Hysterectomy rates increased only 
slightly between 1975 and 1985. This is compar- 
able with the increase seen natior.ally (Coulter et 
al. 1988). During the time period covered by the 
data in this study, endometrial resection and 
endometrial ablation were experimented with in 
the United States, They are now established pro- 


cedures for the treatment of menorrhagia, a 
common indication for hysterectomy in the 
United Kingdom. Whereas a hysterectomy 
generally requires a 7-day stay in hospital, a 
major operation and up to 2 months recovery 
time, these new procedures can be performed 
with an overnight hospital stay, or even 
occasionally as day cases. 

The availability of linked records means that 
patterns of hospital care can be analyzed in 
relation both to episodes of hospital care and to 
individuals receiving such care. Both indices are 
important. The White Paper ‘Working for 
Patients’ has stressed the importance of measur- 
Ing, auditing and contracting for workload. 
Managers and clinicians will be interested in epi- 
sode-based patterns of admission as measures of 
‘units’ of treatment; and clinicians and epidemi- 
ologists will be interested in the numbers of indi- 
vidual patients treated. Implementation of the 
recommendations of the National Steering 
Group on Health Services Information (Depart- 
ment of Health and Society Security 1982), 
chaired by Mrs E. Korner, should mean that 
authorities throughout the country will be able 
to monitor workload in similar ways to that 
reported in this paper. 
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Pretreatment of the primigravid uterine cervix with 
mifepristone 30 h prior to termination of pregnancy: a 


double blind study 


MIKE COHN,* PETER STEWART 


Abstract 


Objective—To determine the effect of the antiprogestogen mifepristone 
(RU 486) on cervical resistance before first trimester termination of pregnancy. 
Design—Prospective double blind randomized placebo controlled study. 
Setting—-Department of gynaecology in a university teaching hospital, 
Sheffield. 

Subjects—80 Primigravid women >18 years of age, undergoing termination of 
pregnancy at between 7 and 13 weeks gestation 

Interventions—A sing-e dose of 600 mg of mifepristone or placebo given orally 
30 h before termination of pregnancy under general anaesthesia 

Main outcome measures—Cervical resistance to dilatation. 
Results—Pretreatment with mifepristone significantly reduced the amount of 
force required to dilate the cervix to 10 mm. In comparison with placebo, the 
mean sum of the peak forces obtained with dilators 4 to 10 mm was reduced from 
84-3 N (SD 29-7) to 46-0 N (SD 26-7). Two women ın the treated group had a 
cervical resistance of >100 N compared with nine women ın the placebo group 
(RR 0-18, 95% CI 0-(4-0-89). The 8 mm dilator could be passed with less than 
5 N force in 16 women (43%) in the treated group compared with none ın the 
placebo group. Women in the active treatment group had more preoperative 
pelvic pain and vaginal bleeding but less postoperative pain. 
Conciusion—Mifepristone significantly reduces cervical resistance ın the first 


trimester of pregnancy and produces minimal side effects. 


Before surgical termination of pregnancy many 
gynaecologists prefer to pretreat the cervix of 
certain ‘at risk’? women with prostaglandins or 
intracervical tents to facilitiate dilatation. Such 
treatments may not be well tolerated by the 
women as prostaglandins can zause bleeding, 
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pelvic pain and gastrointestinal side-effects 
(Christensen et al. 1982) whilst intracervical 
tents can be difficult and sometimes painful to 
insert (Welch et al. 1984). 

There is increasing evidence that the antipro- 
gestogen mifepristone (RU 486) can dilate the 
cervix of pregnant women (Cabrol et al. 1985; 
Couzinet etal. 1986) Trials to assess the effect of 
mifepristone on the cervix in the first trimester 
have used subjective assessments (Durlot et al. 
1988; WHO 1990) or have treated only a small 
number of women and of mixed panty (Gupta & 
Johnson 1990). In the most recent study (WHO 
1990) four different doses of mifepristone were 
given twice at 24 and 12 h before vacuum aspir- 
ation. Such a regimen 1s unlikely to be conven- 


ient in current clinical practice with the emphasis 
on day care surgery. 

We report here a double-blind placebo con- 
trolled trial which assessed objectively the effect 
of a single dose of 600 mg mifepristone given 
30 h before first trimester termination of preg- 
nancy in nulliparous women. 


Subjects and methods 


All the women in the study were primigravidae, 
over the age of 18 and between 7 and 13 weeks 
pregnant, as assessed by the date of their last 
menstrual period or ultrasound scan. They all 
fulfilled the critena set out in the 1967 Abortion 
Act for a legal abortion and gave written 
informed consent which specifically stated that 
once the trial medication had been administered 
they were advised to continue with the termi- 
nation of pregnancy. The protocol was approved 
by the local ethics committee. 

Women with clinically significant cervical 
pathology or any previous operations involving 
dilating the cervix were excluded, as were those 
with signs and symptoms of miscarriage. Women 
were also excluded from the trial if they had 
been treated in the last 4 weeks with other medi- 
cations likely to affect the outcome of the preg- 
nancy, interfere with prostaglandin synthesis or 
natural hormone production or had been treated 
in the past 6 months with glucocorticoids. 

The trial was double blind and randomization 
was computer generated in blocks of 10. Eighty 
women were assigned to receive either 600 mg of 
mifepristone (Roussel Laboratories, Ltd) as 3 x 
200 mg tablets or a matching placebo. Women 
attended the ward 30h before the planned ter- 
mination. The three tablets were swallowed with 
150 ml water and the women were observed for 
2h. During this time side-effects were noted and 
pulse, blood pressure and temperature 
recorded. Further enquiries into side-effects 


Table 1. Characteristics of women given 600mg 
mifepristone or placebo 30h before termination of 


pregnancy 





Mifepristone Placebo 
Characteristic (n = 40) (n = 40) 
Age (years) 22-0 (3-45) 21-0 (2-81) 
Gestation (days) 71-9 (7-93) 68-7 (9-32) 
Drug’ to termination 
interval (h) 29-5 (0-53) 29-6 (0-46) 





Results are mean (SD) values. 
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were made when the women returned the next 
day. 

All terminations of pregnancy were per- 
formed as day cases under general anaesthesia. 
Ten units of oxytocin were injected intra- 
venously with induction of anaesthesia. 

Before evacuation of the uterus, the resist- 
ance of the cervix to dilatation was objectively 
assessed using a series of tapered dilators 
attached to a force-sensing handle. The sum of 
the peak forces for dilators 4-8 (4-10 mm) was 
used as a measurement of cervical resistance 
(Kenyon et al. 1988). The internal diameter of 
the cervix before dilatation was taken to be the 
diameter of the largest dilator that could be 
passed with a force of <5 Newtons (N) 

After evacuation, the total aspirate was 
recorded as a measure of blood loss. All women 
were asked to attend for follow-up at 7 and 28 
days after operation. 

Previous studies had shown that the mean cer- 
vical resistance of untreated women was 80N 
(SD 30). A reduction to half this value would be 
clinically highly significant. Forty women ın each 
group would demonstrate such a difference with 
a power of >95% and an « error of 5% 

The Mann-Whitney U test was used to test for 
difference between the means. Relative risks 
(RR) and 95% confidence interval (95% CI) are 
stated where required. 


Results 


Of the 80 women recruited two withdrew after 
having taken the trial medication because they 
wished to continue with the pregnancy. One had 
taken placebo and so was reassured accordingly 
whilst the other had had the active drug. She had 
vomited within 2 h of taking the treatment and 
saw at least one partially digested tablet in the 
vomitus. She and her partner were counselled 
appropriately. She went ito spontaneous 


Table 2. Cervical resistance (measured as the sum of 
the peak forces for dilators 4 to 8) 30 h after treatment 
with 600mg mifepristone or placebo before 
termination of pregnancy 





Force required to dilate cervix (N) 





Mifepristone Placebo Difference 

(n = 37) (n = 37) between means 
Mean (SD) Mean (SD) Difference (95% CI) 
46-01 (26-75) 84-31 (29-45) 38-3 (24-9 to 51-7) 
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Table 3. Cervical internal diameter 30h after pretreatment with 600mg of mifepristone or placebo before 


termination of pregnancy 





Mifepristone (x = 37) 


Diameter 

(mm) n Cum Cum% 
<5 4 37 100 0 

6 8 33 89-2 

7 9 25 67 6 

8 9 16 43-2 

9 5 7 18 9 

10 2 2 5-4 


Placebo (n = 37) 


Relative risk 
Cum Cum% (95% CI) 

12 37 100 0 
14 25 67.6 3.96 (1.84 to 13.74) 
11 11 29 7 4 92 (1.84 to 13 20) 

0 0 0 

0 0 0 

0 0 0 





Cum = cumulatrve number, Cum% = cumulative per cent 


labour at 41 weeks gestation and gave birth to a 
normal female infant, weighing 3585 g, with 
normal external genitalia 

The characteristics of the two groups of 
women are shown in Table 1 There were no sig- 
nificant differences in the age or gestation 
between the two groups. In the 30h following 
treatment 17 women in the treated group com- 
plained of mild abdominal pain compared with 
four in the control group (RR 6-76: 95% CI 
2:00—22-65). Only one woman in the treated 
group had taken paracetemol whilst two in the 
placebo group had required enalgesia Two 
women in the treated group and none in the con- 
trol group had had some mild vaginal bleeding. 
The cervical resistance was not ascertained in 
four women due to computer failure in two and 
to operator error in the other two Pretreatment 
with mifepristone significantly reduced the 
amount of force required to dilate the cervix to 
10 mm (Table 2), all dilators were easier to insert 
in the treated group, resulting 12 a 45% reduc- 
tion in the total force required. Nine women in 
the placebo group had a cervical resistance value 
of >100N compared with two in the treated 
group (RR 0-18; 95% CI 0-04-0-89). An internal 
diameter of =8mm was found in 16 women 
(43%) in the treated group compared with none 
in the untreated group (Table 3). There was no 


Table 4. Distribution of symptoms after termimation 
and before discharge in women pretreated with 
mifepristone or placebo 


Mifepristone Placebo Relative rısk 


Symptom (n = 40) (n= 40) (95% CI) 
Pelvic pain 24(61%) 22(56%) 1-24 (0-50-3-03) 
Headache 10(26%) 6(15%) 1-90 (0-61-5-87) 
Nausea 1 (3%) 143%) 1-00 


difference between the women who had com- 
plained of pelvic pain and those who had no pain 
in the length of gestation (71-6, SD 8-42 vs 70-5, 
SD 9-23 days amenorrhoea) or the amount of 
force required to dilate the cervix (48-8 SD 33-4 
vs 46-7 SD 24-0 N). 

There were no immediate operative complica- 
tions. The mean loss was lower in the mifepris- 
tone treated group (146:5, SD 84-6, range 
50-550 ml) than in the placebo group (173-8, SD 
115-6, range 50-600 ml) but the difference was 
not clinically or statistically significant (P = 
0-214). 

In the immediate postoperative period there 
were no differences in the symptoms complained 
of by the women (Table 4) and they were all 
returned home within 6h. 

Thirty-one women from the treated group and 
32 from the placebo group attended for fol- 
low-up 7 days later. Significantly fewer of those 
who had taken mifepristone complained of pel- 
vic pain and they tended to have used less anal- 
gesia (Table 5). There was no difference in other 
symptoms or the amount of bleeding as assessed 
by the women. 


Table 5. Distribution of symptoms 7 days after 
termination of pregnancy in women pretreated with 
mifepristone or placebo 


Relative nsk 
(95% CI) 


Mifepristone Placebo 
Symptom (n =31) (n = 32) 


Pelvic pain 10(32%) 19(59%) 0-33 (0-12-0 91) 


Headache 6(19%) 6(19%) 1-04 (0-30~3 67) 
Nausea 1 (3%) 0— 
Bleeding 

Mild 18 20 

Moderate I 6 

Heavy 6 å 


One woman in the placebo group was admit- 
ted after 7 days with pain, vomiting and moder- 
ate vaginal loss. She was taking tetracycline 
because an endocervical swab taken before ter- 
mination had shown the presence of Chlamydia 
trachomatis. There was no evidence of retained 
products and her symptoms settled after 36 h. 

One woman in the mifepristone treated group 
was admitted again at 14 days after the abortion 
with heavy vaginal bleeding for 2 days. Retained 
products of conception were seen on ultrasound 
and she underwent evacuation of the uterus. 

There were no differences between the two 
groups when assessed at 28 day follow-up. 


Discussion 


The number of first trimester pregnancies termi- 
nated by surgical dilatation and suction evacu- 
ation continues to increase in England and 
Wales (Office of Population Censuses and Sur- 
veys). It has been shown that difficulty in cervi- 
cal dilatation is related to cervical trauma, 
uterine perforation and incomplete evacuation 
of the uterus (Grimes & Cates 1979) which are 
important complications of early pregnancy ter- 
mination. The present study has shown that 
treatment with oral mifepristone can soften and 
partially dilate the cervix when given 30 h before 
mechanical dilatation. The force required to 
dilate the cervix was similar to that found when 
women were pretreated with prostaglandins 
(Kenyon & Stewart. Unpublished data). 
Previous studies using prostaglandins or cervi- 
cal tents to pretreat the cervix have shown a sig- 
nificant occurrence of side-effects such as 
vaginal bleeding, gastrointestinal upset and 
abdominal pain (Chen & Elder 1983; Welch et 
al. 1984). Durlot et al. (1988) treated a series of 
women with 100 mg of mifepristone twice daily 
for 48 h and found that 62% experienced vaginal 
bleeding and 7% passed products of conception. 
In our study only 4% of the women reported 
bleeding and this was very slight. This difference 
may be related to the different tıme scale for 
treatment. Compared with placebo, mifepris- 
tone was associated with more pelvic pain before 
surgery but this did not appear to be clinically 
significant when judged by the analgesia taken 
by women. No other side-effects attributable to 
treatment with mifepristone were noted and this 
is a considerable advantage over other currently 
avauable therapies. The relative lack of pain 
during the 7 days after the operation in the 
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women who had received mifepristone ıs 
interesting and has not been reported by other 
authors. The oral route of administration may 
also be considered by some to be a benefit. 

A reduction in blood loss after termination 
has been noted in women pretreated with 
prostaglandins (McKenzie & Fry 1981). This has 
been assumed to be due to the effect of prosta- 
glandins on uterine contractility. No such reduc- 
tion was noted in this study. This may suggest, if 
the antiprogestogen mediates its effect on the 
cervix through the action of endogenous prosta- 
glandins, that these have a much less potent 
effect on uterine contractility than the exog- 
enous prostaglandins used in other studies. The 
comparative lack of postoperative pain in the 
treated group may be associated with the mode 
of action of the drug. We are currently inves- 
tigating the effect of mifepristone on the struc- 
ture of the cervix. 

Our study suggests that mifepristone is a use- 
ful adjunct to surgical termination of pregnancy 
and may prove to be more acceptable than the 
use of prostaglandins. 
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Follicular development in spontaneous and stimulated 
cycles in women with minimal-mild endometriosis 
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Abstract 


Objecttve—To study follicle development in women with munimal-mild 
endometriosis 

Design—In women with endometriosis a spontaneous ovulatory cycle was com- 
pared with two subsequent cycles in which either clomiphene or clomiphene and 
FSH were given to stimulate folliculogenisis. Spontaneous cycles in women with 
tubal infertility provided a comparison group. 

Setting—Infertility clinic, Aberdeen Maternity Hospital. 

Subjects—17 women with minimal-mild endometriosis and 10 women with tubal 
infertility. 

Interventions—The women with endometriosis were treated with 150 mg clo- 
miphene citrate from days 2 to 6 in one cycle and in a subsequent cycle with 
150 mg clomiphene citrate on days 2 to 6 plus 75 1u FSH daily thereafter. 
Main outcome measures—Follicular size measured daily using ultrasound. 
Serum FSH estimated on days 5 and 7 and then daily. 

Results—Spontaneous follicular growth in the women with endometriosis was 
similar to that in the women with tubal infertility. Follicular development began 
earlier in cycles with clomiphene/FSH and the leading follicle reached 16 mm 
2 days sooner but the rate of growth was sumilar whether or not either regimen of 
stimulation was used. 

Conclusion—Follicular growth is not impaired by minimal-mild endometnosis. 
Infertility with this condition cannot be explained by altered follicular growth or 


responsiveness 


Although minimal-mild endometnosis ıs fre- 
quently diagnosed among infertile women, the 
relation between this disorder and subfertility is 
ill-defined (Mahmood & Templeton, 1989; 
1990). Various abnormalities such as a defective 
luteal phase and a biphasic LH surge (Williams 
etal, 1986), a higher incidence of luteinized 
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unruptured follicle syndrome (Hamilton etal. 
1985, Dmowski et al. 1986) and an occult ovula- 
tory dysfunction (Arumugam etal. 1989, Tum- 
mon etal 1988; E:ssa etal. 1987) have been 
described. However, data on folliculogenesis in 
patients with endometriosis are very limited. 
Recently Doody etal. (1988) reported a slower 
follicular growth rate in women with endometn- 
osis than in normal women and this defect could 
not be corrected with the use of clomiphene cit- 
rate Follicle stimulating hormone (FSH) is 
important in follicular recruitment and selection 
during spontaneous and hyperstimulated cycles 
(Hodgen 1982; Kerin et al. 1985; Messinis et al. 
1986) Although clomiphene combined with 
FSH has been reported to accelerate follicle 
growth in patients with tubal infertility (Temple- 
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ton etal. 1986) the effect of such a treatment on 
folliculogenesis in patients with endometriosis 
has not been investigated. 

The purpose of the present study was to inves- 
tigate follicular development in women with 
minimal-mild endometriosis dunng sponta- 
neous cycles and in cycles hyperstimulated with 
clomiphene with or without FSH. 


Subjects and methods 


The study included 27 women. Tke first group 
comprised 17 women with regular spontaneous 
menstrual cycles and primary infertility who had 
had minimal-mild endometriosis diagnosed at 
laparoscopy. The median AFS score (The 
American Fertility Society 1985) was 7 (range 
2-10). They were between 23 and 35 years of age 
(median 30 years) and had a duration of infertil- 
ity of 3-5-7 years (median 5 years). All had ovu- 
latory muidluteal phase serum progesterone 
values (230 nmol/l) and normal prolactin values 
(<500 mIU/1) for at least the two cycles before 
entering the study. Each woman was studied in 
three different cycles: (i) spontaneous cycle; (ii) 
induced with clomiphene; (iii) induced with clo- 
miphene plus pure FSH. Between the second 
and third cycles, the women had a break of at 
least one month. The second grorp included 10 
volunteer women with primary infertility due to 
bilateral tubal occlusion who were recruited as 
controls. They were between 27 and 35 years of 
age (median 31 years) and had a duration of 
infertility from 3 to 7 years (median 5 years). 
They all had ovulatory midluteal phase pro- 
gesterone and normal serum prolactin values as 
above. These women were studied only during a 
spontaneous cycle and had a total of 12 cycles 
monitored (two women had twc cycles each). 
The endocrine profile during these cycles was 
similar to that observed during the spontaneous 
cycles in the endometnosis group (data not 
shown). 


Study design 


During the 29 spontaneous cycles monitored, all 
the women were scanned daily (Diasonic 
DRF 200; 7.5 MHz vaginal probe; Diasonic 
Sonotron, Bedford) from cycle day 5 Blood 
samples (08.00 hours) were taken on cycle days 
5,7 and daily thereafter. Once the dominant fol- 
licle measured >16mm, blood samples were 
obtained every 6 h for luteinizing hormone (LH) 


measurement (data not shown). Each follicle 
was measured in two planes and the measure- 
ments were repeated and photographed. For 
each follicle, a diameter was calculated as the 
mean of four measurements. All these women 
had follicular aspiration and oocyte recovery 
performed 32 h after the onset of the LH surge 
and the results have been described elsewhere 
(Mahmood etal 1991). 

During the second cycle in the endometriosis 
group, the women were treated with clomi- 
phene, 150 mg daily, from cycle days 2 to 6. 
Daily blood samples were taken and ovarian 
ultrasound scans were recorded starting on cycle 
day 5. 

During the third cycle in the endometriosis 
group, the women were treated with clomi- 
phene, 150 mg daily, from cycle days 2 to 6 plus 
‘pure’ FSH (Metrodin, Serono Laboratories, 
UK) intramuscularly, one ampoule (75 1 FSH 
per ampoule) on cycle days 4 and 5 and two 
ampoules/day thereafter. Blood samples were 
taken on cycle days 2, 4, 5 and daily thereafter. 
Ovarian ultrasound scans were recorded daily 
starting on cycle day 5. 

During the second and third cycles, 5000 1u 
human chorionic gonadotrophin (hCG) was 
given when the leading (largest) follicle 
exceeded 18mm in diameter. Women in the 
second cycle had direct intraperitoneal insem- 
ination and in the third cycle gamete intrafall- 
opian transfer 34 h after the hCG injection (data 
not shown). None of the women in the stimu- 
lated cycles had evidence of the onset of an 
endogenous LH surge (Messinis et al. 1985) up 
to the time of hCG administration. Ethical 
approval for these studies was given by the Joint 
Ethics Committee of Grampian Health Board 
and University of Aberdeen. 


Hormone assays 


FSH was measured by monoclonal antibodies in 
an immunoradiometric assay (IRMA; Serono 
Diagnostics) and the results expressed as miu/ml 
of standards of human pituitary FSH (WHO 2nd 
IRP 78/549). The lower limit of detection for 
FSH was 1-0 iu/ml. Inter- and intra-assay coeffi- 
cients of variation were 7-9% and 7-8% 
respectively 


Statistical analysis 


For data analysis in the endometriosis group, 


each woman acted as her own control for com- 
parison with each of the two stimulated cycles. 
Statistical analysis of the results within the 
groups used the paired ¢ test. The data of these 
three subgroups in the endometriosis group 
were further compared by analysis of variance. 
The data from women with tubal infertility were 
compared with data from three cycles in women 
with endometriosis using an unpaired £t test. 
(Minitab statistical package, Statistics Depart- 
ment, Pennsylvania University). 


Results 

In this study, the cycle day on which the leading 
follicle reached or exceeded 18 mm in diameter 
was taken as a reference point and 1s referred to 
hereafter as day 0. This reference point was 
selected for two reasons, first because there was 
no endogenous LH surge in either of the two 
stimulated cycles and hCG was injected when 
the leading follicle was =18 mm in diameter; and 
19 
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Fig. 1. Rate of growth of the leading (largest) follicle 
estimated by ultrasound during the mid- to late 
follicular phase in 17 normally cycling women with 
minimal-mild endometniosis (spontaneous cycles A, 
clomiphene cylces O, clomiphene plus FSH cycles @) 

Comparison with 12 spontaneous cycles in women 
with tubal inferthty (A) (MeantSEM) Day 01s the 
day on which the leading follicle reached or exceeded 
the size of 18 mm ın diameter. 
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second because in agreement with previous data 
(Templeton et al. 1986), ın the present study the 
endogenous LH surge in the spontaneous cycles 
started when the leading follicle was at least 
18 mm ın diameter. 

In the endometriosis group the mean duration 

of the follicular phase, from the first day of the 
cycle to day 0, was 14-5 (SEM 0-7) days in the 
spontaneous cycles, 12:5 (SEM 1-0) days in the 
clomiphene stimulated cycles and 10-5 
(SEM 0-5) days in the clomiphene plus FSH 
stimulated cycles. The corresponding duration 
in the tubal infertility group was 14-0 (SEM 0-5) 
days. There was no significant difference in the 
duration of the follicular phase of the sponta- 
neous cycles between the endometriosis and 
tubal infertility groups, nor between the sponta- 
neous and clomiphene stimulated cycles, nor 
between the clomiphene only and clomiphene 
plus FSH stimulated cycles, but there was a sig- 
nificant difference between the spontaneous 
cycles and the clomiphene plus FSH stimulated 
cycles (P<0-01). 
' The mean number of follicles >15 mm on day 
0 was higher in the clomiphene plus FSH cycles 
(5-3, SEM 0-5) than in the clomiphene only 
cycles (3-4, SEM 0-2) (P<0-01). 

The size of the leading follicle on days —4 to 0 
did not differ significantly between the three 
cycles in the endometriosis group. Furthermore 
there was no significant difference in the size of 
the leading follicle between the endometriosis 
and the tubal infertility groups (Fig. 1). The 
mean size of the second leading follicle on day 0 
in the clomphene-only cycles (17-0, 
SEM 0-3 mm) was similar to that ın the clomi- 
phene plus FSH cycles (17-6, SEM 0-5 mm). 

Table 1 shows the mean rate of growth of the 
leading follicle during the last 2 days before day 
0. There was no significant difference between 
the three cycles monitored in the endometriosis 
group nor between the spontaneous cycles in the 
tubal infertility groups and any of the three 
cycles monitored in the endometriosis group. 

Mean serum FSH levels on days —4 to 0 in 
spontaneous cycles did not differ significantly 
between the endometriosis and tubal infertility 
groups (Fig. 2). However, as might be expected 
in the clomiphene stimulated cycles, FSH levels 
were significantly higher on day—4 (P<0-05) 
and significantly lower on day 0 (P<0-05) com- 
pared with the spontaneous cycles Further- 
more, FSH levels were constantly higher in the 
clomiphene plus FSH stimulated cycles than in 
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Table 1. Rate of growth of the leading follicle as estimated by ultrasound during the last two days up to the 


reference point 0* 


Cycles n 


Tubal infertility group 


Spontaneous 12 
Endometriosis group 

Spontaneous 17 

Clomiphene stimulated 17 

Clomiphene+FSH 17 


Increase in follicular diameter (mm) 


Day —2 to ~1 Day —1 to 0 
1-4 (0-2) 2 1 (0-3) 
1-7 (0-2) 1-9 (0 1) 
1-9 (0-1) 2-0 (0-1) 
2-1 (0-1) 2-2 (0-1) 





Results are mean (SEM) viaues 
* See text for explanation. 


the spontaneous or clomiphene stimulated 
cycles on days —4 to 0 (P<0-001) 


Discussion 


The dominant follicle during the mid and late 


FSH {miu/ml) 





Days 


Fig. 2. Serum FSH levels (meant+SEM) during the 
mid- to late follicular phase ın 17 normally cycling 
women with minimal-mild endometriosis 
(spontaneous cycles A, clomiphene cycles O, 
clomiphene plus FSH cycles @). Companson with 12 
spontaneous cycles in women with tubal infertility 
(A) Day 0 isho, day on which the leading follicle 
reached ‘oy. exceeded the size of 18 mm ın diameter 


r 
` 


follicular phase of spontaneous cycles showed a 
similar pattern of growth rate in women with 
endometriosis as in women with tubal infertility, 
the growth rate pattern was unchanged in clo- 
mıphene stimulated cycles. Although we did not 
treat the tubal infertility group with clomiphene, 
it has been reported that this compound stimu- 
lates faster follicle growth in such women (Lee- 
rentveld et al. 1985; Templeton et al. 1986). The 
present results are in contrast to those reported 
by Doody et al. (1988) who found that the rate of 
follicle growth during spontaneous cycles in 
women with endometriosis was slower than in 
normal women and was not corrected during clo- 
miphene treatment. There are, however, 
methodological differences between the present 
and that study, which included women with all 
clinical stages of endometriosis, and in which the 
size of the follicle prior to ovulation ın the endo- 
metriosis group was similar to that in normal 
women but the total period of follicle growth was 
longer. However, in that study the time of onset 
of follicle growth was taken as a reference point 
and this is not as easily defined as the day on 
which the follicle becomes 18 mm in diameter. 
In the present study, the addition of exo- 
genous FSH to clomiphene treatment did not 
alter the pattern of follicle growth in the endo- 
metriosis group Similar data have not been pub- 
lished for women with endometriosis, but 
Templeton etal. (1986) noted that in women 
with tubal infertility clomiphene plus FSH 
stimulation resulted in follicles with larger diam- 
eters and with accelerated growth during the 
2 days preceding the LH surge compared with 
spontaneous cycles. It should be emphasized, 
however, that up to 18 mm the follicle growth 
rate was similar to that ın spontaneous cycles. 
Moreover, similar growth rates for the leading 


follicle have been reported during treatment 
with clomiphene or FSH and in spontaneous 
cycles in women with unexplained infertility 
(Messinis & Templeton 1990). It ıs suggested, 
therefore, that women with minimal-mild endo- 
metriosis cannot be differentiated from other 
groups of infertile women on the basis of their 
folliculogenesis pattern either during sponta- 
neous or stimulated cycles. Whether this means 
that the developmental potential of their oocytes 
in vivo is similar to that in the other infertile 
patients 1s not clear. So far a similar degree of 
ovanan response to stimulating agents and 
similar pregnancy rates have been observed in 
women with endometriosis (Jones 1986). The 
fact that the blood levels of FSH differed greatly 
between the spontaneous and the stimulated 
cycles suggests, in agreement with previous data 
(Messinis & Templeton 1990), that above a criti- 
cal level FSH does not enhance follicle growth 
during the mid- and late-follicular phase of the 
cycle. 

The present results also show that clomiphene 
plus FSH treatment can advance the pre-ovula- 
tory stage of the dominant follicle in women with 
endometriosis. Since follicle growth rates were 
similar in stimulated and unstimulated cycles, 
this difference can be explained only by higher 
serum FSH levels during the early follicular 
phase of the stimulated cycles which results in an 
earlier recruitment of the dominant follicle, as 
has been suggested previously (Messinis & 
Templeton 1990). 

Furthermore, in the present study, none of the 
stimulated women displayed an endogenous LH 
surge up to the time of hCG administration. This 
confirms previous data suggesting that clomi- 
phene prevents the premature onset of the LH 
surge in superovulated cycles (Messins & 
Templeton 1988). In that respect, women with 
munimal-mild endometnosis behave similarly to 
those with tubal or unexplained infertility. 

In conclusion, we have demonstrated that 
development of the dominant follicle is not 
impaired in women with minimal-mild endomet- 
nosis The pattern of follicle growth remains 
unchanged during superovulation induced by 
clomiphene, with or without FSH. It is suggested 
that the infertility in these women cannot be 
explained on the basis of the ultrasound charac- 
teristics of their follicles. 
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Abstract 


Objective—To determine referral rates and intermediate and long-term out- 
comes for patients consulting for menstrual disorders and referred by therr 
general practitioner to gynaecology outpatient clinics 

Design-—General practitioners’ records cf referrals to outpatient clinics and 
retrospective audit of general practice notes to determine outcomes. 
Setting—General practices in the Oxford Regional Health Authority area refer- 
ring to 19 gynaecology outpatient clinics. 

Subjects-—205 patients aged 15-59, referred in 1983/4 and follow up in 1988/9. 
Main outcome measures—Immediate outcomes: the initiation by hospital 
specialists of investigation, treatment or advice. Five year outcomes: general 
practice consultation rates and symptom prevalence. 

Results—Of 18 754 index referrals recorded by 33 practices over a period of 6 
months, 2513 (13%) went to gynaecology clinics. Menstrual disorders constitu- 
ted 21% (n = 539) of the gynaecology referrals; there was more than three-fold 
variation between the practices in referral rates. In the 5 years following the 
index referral, of the 205 audited patients 167 (81%) had been admitted to hos- 
pital, 91 (44%) had had a hysterectomy (including 87 (60%) of the 145 patients 
referred for menorrhagia), 98 (48%) had dilatation and curettage; 25 (12%) 
received only drug therapy, and 10 (5%) had no active treatment for these symp- 
toms from either the specialist or the general practitioner Only 29 (14%) had 
consulted their general practitioners about menstrual problems in the 12 months 
preceding the audit. 

Conclusions—Guidelines are needed to assist referral decision-making. If audit 
is to be used to promote good practice these guidelines should consider the 
patients’ anxieties and preferences, as well as the most appropriate use of inves- 
tigations and treatments. 
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Recently there has been widespread interest in 
the potential of medical audit to assess the qual- 
ity and appropriateness of clinical care. The 
interface between primary and secondary care is 
of interest to both hospital specialists and 
general practitioners. We report here the results 
of a general practice-based audit designed to 
describe the results of the treatment of women 
with menstrual problems referred to gynae- 
cology outpatients departments. 

Menstrual problems are commonly encoun- 
tered in general practice and there is evidence 
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that women are increasingly likely to seek 
medical advice for these symptoms. General 
practitioners participating in the National Mor- 
bidity Survey recorded a rate of 30-7 consul- 
tations per 1000 female patients per annum for 
excess or irregular bleeding and a 73% increase 
in consultations for these conditions between 
1971 and 1981 (RCGP 1986). A proportion of 
these patients are referred by their general prac- 
titioners to gynaecology outpatients depart- 
ments, where they may be considered for 
surgical treatment. 

Both general practice referral rates to gynae- 
cology clinics and hysterectomy rates have been 
shown to vary widely, suggesting a lack of con- 
sensus about the appropriate rates of referral 
and surgical treatment for these conditions 
(Coulter & McPherson 1986, Coulter et ai. 
1988). There is some evidence that outpatient 
referral rates and elective inpatient admission 
rates are positively associated, suggesting that 
decisions made in general practice are an impor- 
tant determinant of hospital resource use (Coul- 
ter et al. 1990). There 1s a need “or agreement 
between general practitioners and specialists on 
guidelines for appropriate referral of these 
patients. 

General practitioners’ reasons for referring 
patients to outpatient departments divide 
broadly into three groups: for investigation and 
diagnosis; for advice and reassurance; for treat- 
ment (Coulter et al. 1989). Any assessment of 
the appropriateness of referral needs to take 
account of these different objectives and to try to 
assess whether the referral was: (a) necessary for 
this particular patient (in the light of the pres- 
enting symptoms, age, previcus treatment, 
etc.); (b) timely (neither too earlw nor too late in 
relation to the course of the disease); and (c) 
effective (the objectives of the referral were 
achieved). 

At the time of our study there were no existing 
local guidelines against which referral decisions 
could be assessed To aid the process of stan- 
dard-setting we hoped to gathe- some descrip- 
tive data about the referral process and 
treatment outcomes by means of a follow-up 
study of patients who had been referred to 
gynaecology outpatients clinics. 


Subjects and methods 


In 1983/4 we co-ordinated a large-scale study of 
general practitioners’ referrals to outpatients 


clinics. The methods have been reported else- 
where (Coulter et al 1989; Noone et al 1989), 
but briefly the study involved 127 general prac- 
titioners in 33 practices in the Oxford Regional 
Health Authority area who kept records of all 
their outpatient referrals over a period of 6 
months. (To avoid confusion the referrals 
recorded during this first phase of the study will 
be known as the index referral.) At the time of 
the index referral general practitioners com- 
pleted a standard form that requested details of 
the patient’s date of birth and sex; information 
about themselves and the specialty, hospital and 
district to which they were making the referral; 
and their diagnosis and the main reason for the 
referral. 

Five years later, in 1988/9, we audited the 
general practice case notes of patients who had 
been referred for one of five ‘tracer’ condititions 
or symptom groups, one of which was menstrual 
disorders. The audit was conducted in 20 of the 
33 practices and we examined the notes of each 
patient with this condition who was still regis- 
tered with these practices and whose notes could 
be traced. Process measures included length of 
time from first consultation to referral, and wait- 
ing times for outpatient appointments. Inter- 
mediate outcomes (the immediate result of the 
referral) were the actions initiated by the 
specialists. The long-term outcome measure was 
general practice consultation rates for the index 
condition in the 12 months preceding the audit. 

The audit was conducted by one of us (J.B.) 
using a portable computer. This recorded the 
data obtained from the general practice notes, 
including copies of referral letters and hospital 
discharge letters, in a standard format devel- 
oped using the D-BASE III-Plus software pack- 
age. The audit was carried out between October 
1988 and June 1989. The data were then down- 
loaded onto the university mainframe computer 
for analysis using the SPSS-X package. The data 
items collected are listed in Table 1. The results 
of the audit were discussed with general prac- 
titioners and specialists at a series of feedback 
seminars. 


Results 
Referral patterns 


Of the 18754 index referrals to outpatient 
departments, 2513 (13%) went to gynaecology 
clinics. (Referrals to clinics in obstetrics, para- 
medical specialties, and dentistry were excluded 


Table 1. 
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Data collected in audit of general practice records 





Was this a first referral for these symptoms? 


Length of time from first record of symptoms to first referral 
Clinical, stress-related, work-related or other problems recorded at the time of referral 
How long did patient have to wait for outpatient appointment? 


Was this a private or an NHS referral? 

Did patient attend the outpatient appointment? 
Who saw the patient in the outpatient clinic? 
Length of time tn outpatient system 


Re-referrals, cross-referrals, referrals to different spectalists 


GP’s and specialist’s diagnosis 
GP’s and specialist’s tests and investigations 


GP’s and specialist’s treatments (drugs, appliances, advice, hospital admissions) 
Pahent’s consultations with GP in 12 months before referral f 

in 12 months after O/P appt 

in 12 months pnor to audit 


Present symptom state 


from the above total.) Referrals for menstrual 
disorders (ICD8 626-0-626-9) constituted 21% 
(n = 539) of the gynaecology referrals. 

Annual age-specific referral rates were calcu- 
lated for the 27 practices that were able to supply 
details of their list sizes broken down by age and 
sex. Figure 1 shows the distribution of referral 
rates for menstrual disorders for women ın the 
15-54 age-group. The rates for individual prac- 
tices varied from a low of 0-82 per 1000 women 
to a high of 32-6 per 1000 (x? = 66-0, df 26, 
P<0-001; coefficient of vanation 62:5%). The 
mean annual rate was 10-2 per 1000 women in 
this age-group. There was three-fold variation in 
referral rates between the practices at the 80th 
and 20th centiles. 

The following results refer only to those 
patients whose records were included in the fol- 
low-up study General practitioners in the 20 
practices involved in the. follow-up study had 
referred 354 patients with menstrual disorders. 
We were able to trace the notes of 205 (58%) of 
these women. The remaining patients were no 
longer registered with these practices. 


` The patients 


Most of the 205 patients whose notes were audi- 


0 5 10 15 20 2 30 36 
Rate per 1000 


Fig. 1. Annual age-specific practice referral rates for 
disorders of menstruation (ICD 626): rates per 1000 
women aged 15-54 in 27 practices 


ted were in the age-group 30—49 (n = 172, 84%); 
three were aged less than 20; 13 were 20-29; and 
17 were aged 50-59 at the time of the referral. 

For 131 patients (64%) the index referral was 
the first time they had been referred for this con- 
dition, but 74 patients (36%) had been referred 
to an outpatients clinic on at least one previous 
occasion for a menstrual problem. 

Table 2 shows the length of time between the 
first record of a general practice consultation for 
this condition and the index referral. Of those 
for whom this was the first referral, 31% were 
referred within a week and 43% were referred 
within a month of their first consultation for this 
condition. This group of patients included 18 
who had intermenstrual bleeding, 9 who had 
fibroids, 7 who were anaemic and one with 
cancer of the cervix (according to the diagnoses 
recorded by the hospital specialists). The 


Table2. Length of time since first record of 
symptoms on general practice notes to date of referral 
letter 





First Second or sub- 


Time referral sequent referral 
n (%) n (%) 

Under 1 week 40 (31) ~- 

1 week to 1 month 16 (12) -—- 

1 to 6 months 26 (20) 1 (1) 

6 to 12 months 16 (12) 4 (5) 

1 to 2 years 12 (9) 5 (7) 

2 to 5 years 13 (10) 17 (23) 

over 5 years 6 (5) 44 (59) 

Patient record incomplete 2 (1) 3 (4) 

Total 131 100 74 100 ` 
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remaining 21 patients had menorrhagia or 
irregular periods only. 

Many of the patients had consulted their 
general practitioners for other reasons in addi- 
tion to menstrual problems during the 12 months 
before the index referral. Overall 42 (20%) of 
the women referred for menstrual disorders had 
consulted their general practitioners for other 
medical problems during this period and there 
were records of psycho-social problems in the 
notes of 56 (27%) of the patients. 


The referral process 


Most of the referrals were to gynaecologists’ 
NHS clinics, but 25 patients (12% ) were referred 
privately. A further 5 patients (2%) transferred 
from NHS to private care after their first out- 
patient appointment. Excluding the private 
referrals and those seen within a week of referral 
(which we have assumed were urgent referrals), 
the mean waiting time from the date on the 
referral letter to the date of the outpatient 
appointment was 41-2 days (95% CI 37-2-45-2). 
Two of the referred patients failec to attend the 
outpatients clinic for the undex referral. 

A total of 31 patients (15%) was discharged 
after one outpatient appointment, with no fol- 
low-up action on the part of the outpatients 
department, 18 of these had been referred for 
specialist advice, reassurance or diagnosis, but 
in nine the general practitioner had expected the 
specialist clinic to treat the patient. Seven of 
these 31 patients were subsequently re-referred 
by the general practitioner to the same special- 
ist, and a further five were re-referred to a differ- 
ent specialist. 

The remaining patients wer2 kept under 
specialist care for a mean perioc of 216-3 days 
from the date of the referral to Cischarge (95% 
CI 190 2~242-4). 


Investigation and treatment 


Menorrhagia was the main presenting symptom 
for 145 (71%) of the patients. Tke remaining 60 
women had a variety of conditions including 
symptoms of irregular or intermenstrual bleed- 
ing, or a diagnosis of pelvic inflammatory 
disease, or cervicitis. In the merorrhagia group 
102 had associated problems, including pain, 
anaemia, prolapse, fibroids and endometriosis. 
Malignant neoplasms were diagnosed for two of 
the patients who presented with menorrhagia. 


By the time of the follow-up audit, 98 of the 
referred patients (48%) had been admitted to 
hospital for dilatation and curettage; 91 (44%) 
had undergone hysterectomy; 25 (12%) had 
been prescribed a course of medication only; 
and 10 women (5%) had apparently received no 
active treatment for these symptoms other than 
advice and reassurance. 

Table 3 shows the investigations and treat- 
ments offered to the patients referred for men- 
orrhagia. Just over half had been prescribed 
drug treatment by their general practitioner 
before the referral. In the group of patients for 
whom one might have expected the general 
practitioner to prescribe drug treatment before 
referral—those presenting with menorrhagia 
but with no intermenstrual bleeding (n = 129}— 
the proportion who had in fact received drug 
treatment was 58% (n= 75). These patients 
received either hormonal preparations, particu- 
larly progestogens (n = 51) or danazol (n = 8), 
or non-hormonal drugs including inhibitors of 
prostaglandin synthesis (7n = 21) or antifibrino- 
lytics (n = 5). Some patients were prescribed 
more than one preparation before referral. 

In all, 76% of the menorrhagia patients 
(n = 155) were admitted to hospital following 
the index referral and a further 12 were admitted 
following a re-referral, making a total of 81% 
admitted for in-patient investigation or treat- 
ment. Half of the patients referred for men- 
orrhagia underwent curettage, including 44% of 
those in the under 35 age-group. The majority 
were admitted to hospital for dilatation and 
curettage, although six patients received aspir- 
ation curettage in the outpatients clinic. Just 
under half the patients (n = 91) eventually had a 
hysterectomy. Of these, the majority (n = 87) 
had presented with menorrhagia, so 60% of the 
145 patients with this diagnosis had had a hys- 
terectomy within the 5-year period. 


Outcomes 


Table 4 shows the mean general practice consul- 
tation rates in three periods: 12 months pre- 
ceding the referral, 12 months following the first 
out-patient consultation, and 12 months preced- 
ing the audit in 1988/89. Mean consultation rates 
for menstrual problems decreased over the 
5-year period (paired t-test, t= 19-18, 
P<0-001), but these patients increased their rate 
of consultation for other problems during the 
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Table 3. Proportion of women in each age-group receiving different forms of investigation or treatment* 


(patients with menorrhagia only) 





<35 (n = 32) 
Treatment n (%) 
GP drug treatment before referral 21 (66) 
Spectalist-prescribed drug treatment 13 (41) 
Curettaget 
(in-patient/out-patient) 14 (44) 
Other procedures} 4 (12) 
Hysterectomyt 
(with or without other treatment) 18 (56) 


Age-group of patients (years) 


35-39 (n =35)  240(n=78) All ages (n = 145) 
n (%) n (%) n (%) 


18 (56) 41 (53) 80 (55) 
11 (31) 17 (22) 41 (28) 


19 (54) 40 (51) 73 (50) 
1 (3) 5 (6) 10 (7) 


18 (51) 51 (65) 87 (60) 





*Some patients had more than one investigation or treatment. 


tFollowing index referral or any subsequent referral. 


41UCD removal or replacement, cervical biopsy, colposcopy, diathermy to cervix. 


same period (t= 3-19, P<0-01). Despite this 
apparent substitution, total mean consultation 
rates decreased over the 5-year period (t = 3-93, 
P<0-001). 

Only 29 (14%) of the women who had been 
referred to the outpatients clinic had consulted 
their general practitioners for menstrual prob- 
lems in the 12 months preceding the audit The 
remainder had not consulted for this reason 
during this period and for the purposes of the 
audit we have assumed that these patients’ 
symptoms had resolved, either because of treat- 
ment or for some other reason. 

Table 5 presents the outcomes according to 
the form of treatment received. Symptoms 
appear to have resolved for 78% of the 114 
patients who did not undergo hysterectomy. Just 
over 20% of those who had received drug ther- 
apy or a procedure and 20% of those who had 
received no active treatment were still consul- 
ting their general practitioners about their men- 
strual problems The four women who still had 
problems following hysterectomy included three 
who were consulting for symptoms related to the 
operation, including post-operative pain, and 
one woman who was receiving radiotherapy fol- 


lowing a diagnosis of cancer of the 
endometrium. 
Discussion 


Our study has revealed considerable variation in 
referral rates for menstrual disorders, confirm- 
ing the need to develop guidelines to assist refer- 
ral decision-making. Guidelines should be based 
on an understanding of the management of these 
patients in both the general practice and the hos- 
pital and an audit of general practice records 
such as the one we have described can contribute 
to the process. 

Any audit of general practice notes wil be 
constrained by the quality, completeness and 
legibility of the records. Standards of record- 
Keeping in the practices involved in our study 
were high, and the fact that the audit was under- 
taken by a health visitor with extensive experi- 
ence of deciphering doctors’ handwriting and 
medical terminology was a considerable advan- 
tage. Nevertheless, it was apparent that the 
notes were not always complete and this should 
be borne in mind when interpreting the results. 
It is also worth noting that it was only possible to 


Table 4. General practice consultation rates before and after the index referral for 205 women 


Menstrual problems 


Other reasons All consultations 


Study period Mean rate (95% CI) Mean rate (95% CI) Meanrate (95% CI) 
12 months 
Before referral 2°61 (2:38-2:84) 3-15 (2-58-3-72) 5 76 (5:14-6:38) 
After outpatient appointment 2-10 (1:-78-2 42) 3-01 (2-57-3-45) 5 11 (4-56-5-66) 
Before audit 0:26 (0-16 36) 4-20 (3-66-4-74) 4-46 (3-90-5-02) 
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Table 5. Outcomes five years after index referral for menstrual disorders in 205 women 





Symptoms resolved Symptoms persist 

Treatment received n (% of total) n (%)* n (%)* 
No drugs, procedure or surgery 10 (5) 8 (80) 2 (20) 
Drug therapy only 25 (12) 18 (72) 7 (28) 
Procedure onlyt 27 (13) 23 (85) 4 (15) 
Drugs and procedure only 52 (24) 40 (77) 12 (23) 
Hysterectomy (with or without other 

treatment) 91 (44) 87 (96) 4 (4) 
All patients 205 (100) 176 (86) 29 (14) 





“% of treatment group. 


tCurettage, [UCD removal or replacement, cervical biopsy, colposcopy, diathermy to cervix 


follow-up 58% of the patients referred 5 years 
previously. This is in accordance with estimates 
of 10% turnover per year in general practice 
lists, but is an additional limitation to this 
method of long-term follow-up. 

Our findings do not support the view that 
women referred for menstrual disorders are 
abnormally high consulters (Stott 1983). Mean 
general practice consultation rates were close to 
the national average rate of five to six per annum 
among women in the age-group 16-64 (OPCS 
1989). However, the rate of recording of psycho- 
social problems on the notes of these women was 
higher than that for some of the otter tracer con- 
ditions examined in our associated studies. It is 
interesting that there was an inverse relation 
between consultation rates for menstrual prob- 
lems and consultation rates for other problems. 
This suggests that referral is not a particularly 
effective means of reducing general prac- 
titioners’ workloads, at least as far as this group 
of patients is concerned. 

It is surpnsing that as many as 43% of these 
patients referred to outpatient clinics had first 
mentioned their symptoms to their general prac- 
titioners less than one month before the referral. 
Nearly half of these do not appear to have pre- 
sented with symptoms which would have ındi- 
cated immediate referral and yet their general 
practitioners do not appear to have tried a 
course of medication before referral. 

This may be an indication that some general 
practitioners referred patients too readily, with- 
out first trying alternatives to hospital investiga- 
tion and treatment. General practitioners who 
are under pressure from anxious patients, or 
who may be anxious themselves, may decide to 
refer at the first consultation. On the other hand, 
it may reflect general practitioners’ perceptions 
of the length of waiting times for gynaecology 


outpatient consultations and waiting lists for 
hysterectomy. Early referral may be seen as a 
way of reducing the tıme to admission, should 
this eventually become necessary. In the mean- 
time the general practitioner can initiate a 
course of medication which may obviate the 
need for surgery. 

There are many disadvantages to the drug 
treatments currently available and it is possible 
that patients’ preferences for surgical treatment 
influenced the decision to refer. Many experts 
have stressed the importance that should be 
accorded to patients’ preferences in treating 
menstrual problems (Noble 1985; Rees 1987, 
Dockeray et al. 1989). Unfortunately, general 
practice notes rarely include a record of patients’ 
views of the available alternative treatments, so 
it is not possible to assess this reliably in an audit 
study. 

The high proportion of women admitted to 
hospital after referral suggests that the hospital 
doctors concurred with the general prac- 
titioners’ decisions. It also confirms the view that 
the decision to refer is tantamount to a deciston 
that the patient requires some form of surgical 
procedure. The fact that 40% of the patients 
aged under 35 received dilatation and curettage 
is somewhat surprising, since it is unlikely to 
have a lasting therapeutic effect and its value as a 
diagnostic tool in women in this age-group is 
doubtful (Haynes et al. 1977; MacKenzie & 
Bibby 1978; Vessey et al. 1979). However, it is 
possible that practice has changed since our 
referral study was undertaken. 

The new surgical alternatives to hysterectomy 
currently under development (Davis 1989; 
Magos et al. 1989) have received widespread 
publicity and this may result in an additional 
demand for treatment for menstrual disorders 
leading to an increased rate of referral. Com- 


munity surveys indicate that the prevalence of 
perceived menstrual problems is much higher 
than the numbers of women who actually consult 
their general practitioners about them (Gath et 
al. 1987). The upward trend in general practice 
consultations seems likely to continue. On aver- 
age general practitioners currently refer about 
one third of all patients consulting for menstrual 
problems but, as we have seen, there is wide 
variation in referral rates. 

There 1s a high rate of surgical intervention 
following referral: at the time this study was 
undertaken dilatation and curettage was the 
most commonly performed operation in the 
Oxford Regional Health Authority and 
hysterectomy was eighth on the list (Oxford 
RHA 1986). It is therefore particularly impor- 
tant to assess all available therapies. In our 
study, symptoms had resolved for the majority of 
women in each of the treatment groups, includ- 
ing those who received no active therapy. Can 
we therefore assume that most of these women 
were referred and treated appropriately? 

This is not an easy question to answer on the 
basis of the information we were able to collect. 
There were three limitations to our study (and, 
we suspect, to most medical audit studies using 
routinely-collected data): it included no infor- 
mation about case-severity; it included only 
those patients who were referred and excluded 
patients who were not referred for specialist 
care; and it excluded patients’ subjective experi- 
ences of illness and outcomes and their treat- 
ment preferences. 

In order to disentangle treatment effects from 
the natural history of the disease we would need 
a control group of patients with similar levels of 
symptomatology who were not treated. In order 
to make judgements about an appropriate rate 
of referral we would need data on patients’ pref- 
erences and likely outcomes. Such information 
is often surprisingly unavailable in relation to 
many common forms of treatment. 

We believe these basic points are worth 
emphasizing because of the current enthusiasm 
for audit. Medical audit is clearly a useful edu- 
cational activity and scrutiny of general practice 
records in this way affords an excellent oppor- 
tunity to look at the full course of an illness epi- 
sode and its aftermath. However, the results of 
audit should be measured against standards 
based on carefully analysed research evidence. 
The necessary evidence on which practice guide- 
lines should be based is often lacking. 
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The findings reported above and subsequent 
discussions with general practitioners and 
gynaecologists make us suggest that referral 
guidelines should be developed and, where 
necessary, research initiated to answer the fol- 
lowing questions in relation to the three main 
reasons for referral. 

(1) Referral for investigation and diagnosts 
Is ıt appropriate to refer women under 40 
years of age for dilatation and curettage? 
Should women with menorrhagia aged over 
40 be referred for curettage before or after 
initiating a course of drug therapy? Should 
general practitioners be given the means to 
perform aspiration curettage as an alter- 
natrve to referral? Should general prac- 
titioners make more extensive use of 
ultrasound investigations or menstrual 
blood loss measurement? 

(2) Referral for advice and reassurance 
Is it appropriate to use referral as a means of 
reassuring patients? If this is the main 
reason for referral, should it be made expli- 
cit in the referral letter? 

(3) Referral for treatment 
Which are the most effective drug treat- 
ments and for which patients are these not 
appropriate? Should non-hormonal prep- 
arations be used more widely? Which 
women should undergo hysterectomy in 
preference to other forms of treatment? At 
which stage in the course of an illness epi- 
sode is ıt appropriate to recommend sur- 
gery? To what extent is it appropnate to 
allow treatment decisions to be guided by 
patients’ preferences? Should patients be 
made more aware of the risks and benefits of 
the various treatment options? 
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‘Nuns, virgins, and spinsters’. Rigoni-Stern and cervical 


cancer revisited 


MALCOLM GRIFFITHS 


Summary. The view that nuns have a very low risk of cervical cancer is 
questioned. The historical evidence for this view is reviewed, from the 
beginning of the eighteenth century to the present. An estimate of the 
actual mortality rate from cervical cancer suggests that risk of death 
from this neoplasm among nuns is little different from that among the 
general female population. It is recommended that nuns should not be 
excluded from cervical cytology screening. When symptoms which 
might suggest cervical cancer arise in such women, full gynaecological 


assessment is necessary. 


Present Department of Health policy regarding 
provision of cervical screening suggests that such 
screening is not necessary for ‘nuns, virgins, and 
spinsters’ (Warden 1990). 

This policy 1s supported by the widely 
accepted view that cervical cancer is extremely 
rare among such women. Only if this view is cor- 
rect is it reasonable to dispense with cervical 
screening in such women. If it were to be shown 
that such women had a lower, but still significant 
risk of cancer, then such an omission would be 
unreasonable. 


Historical review 


Rigoni-Stern 


Answering a reader’s question in the British 
Medical Journal, Drife (1984) states, regarding 
cervical cancer, that ‘... ıt ıs now well docu- 
mented that the disease is rare in nuns and com- 
mon in prostitutes . . a connection between 
intercourse and cervical cancer was apparently 
first suggested in 1842.’ 

Almost any paper on the epidemiology of cer- 
vical cancer mentions the work of Rigoni-Stern, 
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a surgeon in Padua in the mid-nineteenth cen- 
tury, who appears to have had an amateur 
interest in epidemiology. 

At the 4th Congress of Italian Scientists, 
during a meeting of the surgical sub-section, Dr 
Gandolfi of Modena presented a paper on cir- 
rhosis and cancer. Afterwards, a number of 
points concerning the epidemiology of cancer 
were made by Rigoni-Stern and although these 
were not included ın the official report of the 
conference, Rigoni-Stern subsequently ex- 
panded his ideas and published these in a 
regional medical journal (Rigoni-Stern 1842). 

Although his work is often quoted ın the con- 
text of the epidemiology and aetiology of cervi- 
cal cancer, it is important to remember that 
during his time the diagnosis of ‘cancer of the 
womb’ was not separated into carcinoma of cer- 
vix and corpus Thus, it was impossible for 
Rigoni-Stern to make any comments on the inci- 
dence of deaths from cervical cancer He did, in 
fact, find four deaths from cancer of the womb 
among 1288 deaths in nuns. Based on the 
numbers of deaths from cancer of the womb in 
the general population, six would have been 
expected (Skrabanek 1988). There is a sugges- 
tion of considerable under-reporting of this 
cancer, both in nuns and ın the general popula- 
tion. The obsérvations made are not of statistical 
significance. 

In fact Rigoni-Stern was not so foolish as to 
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draw any of the conclusions from tiese data that 
have been ascribed to him subsequently. He lim- 
ited his observations on cancer of the womb to 
noting that the ratio of deaths from breast cancer 
to deaths from cancer of the womb was far 
greater in nuns (and single women) than in other 
women. This observation (of an excess of breast 
cancer in nuns) had already been made almost 
150 years earlier by Ramazzini (1713). This 
would be expected on the basis of modern 
knowledge and is associated with the protective 
effect of pregnancy against breast cancer. 

The quality of Rigoni-Stern’s work is poor by 
modern standards. His paper is littered with 
errors of arithmetic. He adduces importance to 
differences which we would not now regard as 
being statistically significant. Interesting as 
Rigoni-Stern’s observations were, it 1s some- 
what surprising that his work 1s quoted as being 
authoritative. It is alarming that ıt is almost uni- 
versally misquoted. 

How such misquotation comes about ıs diffi- 
cult to understand. Although the paper is writ- 
ten in Italian, there 1s no lack of clarity about his 
findings Perhaps part of the explanation of this 
misquotation hes in the antiquity and obscurity 
of the journal in which the paper was published. 
It seems that once Rigoni-Stern’s findings were 
misinterpreted many subsequent authors have 
merely accepted the accuracy of earlier 
‘quoters’. Two observations support this view— 
when the paper is quoted the title of the refer- 
ence is often incomplete, the British Library, 
who do not hold a copy, have no record of any 
UK library holding a copy and had no record of 
having obtained a copy for any reader. 
(Recently his paper and the reference to it were 
published in full English translation, Rigoni- 
Stern 1987). It would be interesting to learn who 
first misquoted Rigoni-Stern and who was, 
therefore, responsible for the genesis of the 
myth. Skrabanek & McCormick (1989) have 
described this type of phenomenon as ‘the Bell- 
man’s fallacy’, whereby if an untruth is repeated 
often enough it becomes accepted as true. 


Versluys 


Versluys—a post-war Dutch epidemiologist— 
presented cancer-mortality statistics from the 
Netherlands for the years 1931 to 1935 (Versluys 
1949) Among the general female population 
4-91% of cancer deaths were due to carcinoma 
of the cervix. Deaths from cervical cancer were 


more common in marned women than unmar- 
ried (5-92% vs 2-33%). Versluys also calculated 
age-specific rates: these revealed, as expected, 
increasing rates in older women. The incidence 
of deaths from cervical cancer in single women in 
younger age groups (under 60 years of age) 
being about a quarter that in married women, 
and about half the incidence in older women. 

Among 197 cancer deaths in nuns, Versluys 
found five deaths from cervical cancer—against 
an expected 4-6. These represented 2:5% of 
cancer deaths in nuns His account is unclear but 
it appears that the ‘expected mortality’ from cer- 
vical cancer was based on an age-adjusted rate 
and that a correction may have been made for 
the nuns being older than the general popula- 
tion. 

Versluys’s study found cervical cancer to be no 
less common in nuns than in other single women. 
The incidence ın single women being about half 
that in marred women 


Gagnon 


Fabien Gagnon was a French-Canadian gynae- 
cologist who believed that pre-existing cervicitis 
was a major factor in the aetiology of cervical 
cancer. At the time of his work (Gagnon 1950) a 
number of authors were reporting the success of 
destructive treatment for cervicitis in preventing 
cervical cancer. These reports describe series of 
hundreds of women, mostly young, followed for 
relatively short periods of time. The incidence of 
death from cervical cancer at the tume of these 
studies was of the order of one per 10 000 women 
per year. The incidence of death from cervical 
cancer among a small population of young 
women followed up for a few years would be 
expected to be less than unity However, on this 
basis Gagnon and his contemporaries were able 
to convince themselves of the ment of their 
approach. 

Gagnon was responsible for the provision of 
gynaecological care to a number of Roman 
Catholic convents. In order to test his hypothesis 
that cervicitis was an aetiological factor, he 
decided to study this population of nuns, whom 
he assumed would not have been at risk of cer- 
vicitis as they would not have been sexually 
active. Due to his position he was able to analyse 
the death records, going back many years, of a 
number of religious orders. He studied an 
‘annual average population of 13 000, covering a 
20-year period’. He admitted that data were 


inadequate in 3500 women, but found no deaths 
from cervical cancer in the remainder. Sub- 
sequently, he made a study of the records of vari- 
ous histology departments in the same 
catchment area. Not all histology departments in 
the catchment area were included. Cancers not 
biopsied would not have appeared in these 
statistics at all. Nevertheless histology depart- 
ment statistics revealed three cervical cancers in 
nuns and Gagnon assumed that these repre- 
sented cases from the same population. Gagnon 
found 19 cases of cancer of the uterine corpus 
against three of the cervix. Unlike Versluys 
(1949) who compared the actual incidence to 
that expected, Gagnon used a ratio of cervical: 
uterine cancers. According to various sources he 
claimed that this ratio should be 6:1, whereas in 
his study the ratio appeared to be inverted This 
ratio was obtained from the general population 
and so ignores the possibly increased risk of cor- 
pus cancer found in nulliparous women (such as 
nuns). 

Gagnon’s study revealed at least three cases of 
invasive cervical cancer among an ‘annual aver- 
age population’ of nuns of 13 000 over a period 
of 20 years. This is an annual mortality rate from 
cervical cancer of 11-5million nuns. At the time 
when Gagnon carried out his study, the mor- 
tality rate from cervical cancer among white 
women in North America was less than 100 per 
million women (Gardner & Lyon 1974). On the 
basis of Versluys’ observations the rate among 
single white women would be expected to be 
about half of this. Kessler (1981) quotes rates 
among white women of 35 and 13 per 100 000 for 
ever-married and never-married respectively. 
Clearly the rate of cervical cancer mortality 
among nuns, found by Gagnon, did not differ 
significantly from that among other single 
women. The incidence among nuns was about 
one third that in ever-married women. Even 
Gagnon accepted that his estimate was likely to 
be artificially low due to the possible errors out- 
lined above. This makes his conclusions seem 
even more dubious. 


Logan 


Logan was chief medical statistician at the 
General Register Office, in London-——the pre- 
decessor of the Office of Population Censuses & 
Surveys (OPCS) He related marriage and child- 
bearing to cancers of the breast and uterus 
(Logan 1953). Overall cancer of the uterus (cer- 
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vix and corpus combined) was slighly less com- 
mon in single women. Surprisingly cancer of the 
uterine corpus had a similar frequency in both 
groups, whereas cervical cancer was twice as 
common in married women. However, it is note- 
worthy that, of all cancers of the womb, 60% in 
single women and 45% in married women were 
of unspecified site. With regard to the numer- 
ically large group of ‘unspecified’ cancers, Logan 
felt that ‘since they mainly represent an ill- 
defined mixture of cancer of two sites. . it 
would serve no useful purpose to discuss them in 


detail.’ 


Towne 


Janet Towne, a Chicago based gynaecologist, 
examined the rôle of child birth in cervical 
cancer (Towne 1955). She believed that ‘If the 
rôle of pregnancies in carcinogenesis of the cer- 
vix is of etiological significance, then other vari- 
ables connected with marriage or sexual 
congress must be partially associated as causa- 
tive agents in the nonparous group of patients. If 
such a partial correlation exists, Gagnon’s report 
of immunity of celibate women to cervical 
cancer would establish a relationship between 
this malignancy and a given factor’ In other 
words, as cervical cancer occurs in women who 
have had sex but no children, some other aeti- 
ological factor than childbirth must exist. If 
women who have never had sex did not get cervi- 
cal cancer, then the occurrence of cancer in sex- 
ually active nulliparous women would probably 
be due to a sexual factor. 

She conducted a retrospective analysis of 
known cases of cervical carcinoma over a 21- 
year period, from a radiotherapy unit. Of 574 
cases, 16:3% were in nulliparous women, 6:4% 
occurred in unmarried women, 0:52% in mem- 
bers of religious orders. This represented three 
cases among nuns. Towne calculated a rate for 
cervical cancer in nuns of 1 in 1000. This would 
umply a rate of a third that in parous married 
women. However, this statistic is arrived at by 
rather dubious means. The denominator used 
was the number of nuns examined in the 21-year 
period (rather than the population from which 
they were derived). All cases were histologically 
squamous carcinomas. 

In a further part of her study, she examined 
medical records from convents with an ‘annual 
average population’ of 10 000. The idea of com- 
paring the incidence of such an ‘annual average 
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population’ with the rate in the general popula- 
tion, as was done by Gagnon, takas no account 
of the age and social class structures of the two 
differing population bases. An unspecified 
number of cases were disregarded ‘because 
accurate pathologic information could not be 
obtained’, but despite this she diszovered three 
further definite cases. Although Towne’s find- 
ings are often quoted as supporting those of 
Gagnon, she in fact stated “Thus, the results 
would appear to be quite different from those of 
Gagnon, in that 6 nulliparous vizginal women 
were recorded with cervical carcinoma’. 

She concluded that ‘cervical malignancy can 
arise in women irrespective of virginity or par- 
ity’. She showed that the ratio of zancers of the 
cervix to those of the corpus was inverted in nul- 
liparous and virginal women. Th:s observation 
clearly makes nonsense of any szudy—such as 
Gagnon’s—which calculates a ratio, rather than 
an incidence rate, as was done by Versluys. 

In her discussion she states ‘to disseminate the 
idea that celibate or nulliparous women never 
develop cervical malignancies would be erro- 
neous Such misinformation creates the impres- 
sion that it is unnecessary to suspect these 
women of, or examine them for, carcinoma of 
the cervix.’ In the context of screening, this 
might be extended to imply that such misinfor- 
mation should not be allowed tc exclude such 
women from the cervical smear programme. 


Stocks 


Sir Percy Stocks, a senior research fellow of the 
British Empire Cancer Campaign, made use of 
the distinction that was made in national data 
from 1950 onwards of the specific site of ‘cancers 
of the uterus’. He was thus able to study factors 
related to the incidence of cervical cancer, which 
had not previously been possible for England & 
Wales. In the years 1950 and 1651 there were 
5287 deaths from cervical cancer (Stocks 1955). 

Designating a value of 100 for ‘all married 
women’, comparative mortality ratios (this 
‘comparative mortality ratio’ is identical to what 
is now described as standardized mortality ratio 
[SMR]) for all ages were 43 for single women, 84 
for childless married women, 103 for married 
women with children and 125 for divorced or 
widowed women. Thus the rate for single 
women was half the rate for ch:ldless marred 


women, and just less than half the rate for parous 
women, 


Fraument 


Joseph Fraumeni and epidemiological col- 
leagues at the US National Cancer Institute 
studied 31 658 white Catholic nuns in order ‘to 
clarify the role of marital status in human car- 
cinogenesis’ (Fraumeni et al 1969). 

Their study covered 41 religious communities 
for the years 1900 to 1954. They excluded all 
nuns who were not ‘white, native-born, never- 
married’, Also excluded were nuns who ‘had 
performed household or manual duties, were 
nurses or had served at foreign missions’ As a 
comparison group they used the total female 
population of Massachusetts (1900-1913) and 
the white female population of the US (1914— 
1954). The former group was used as the necess- 
ary data were unavailable for the whole US 
population until 1914. In fact, data on the inci- 
dence of specific gynaecological cancers were 
not avilable for these comparison groups. Esti- 
mates were obtained by the simple—but invali- 
dated—method of assuming that the ratio of 
cancers at specific sites would be the same before 
1930 as it was in 1930 to 1934, and calculating 
estimated specific rates for each genital site, 
based on the total for all genital cancers. The 
authors concede that this approach 1s not 
entirely accurate, it being known for instance 
that the proportion of uterine and cervical 
tumours varied considerably during this time. 
(In 1914 uterine tumours represented 91-6% of 
deaths from all genital cancers, and ovarian 
tumours 5.5%; in 1931 these values had changed 
to 83-0% and 13-1% respectively—clearly the 
proportions did not remain fixed during this 
time ) 

As would have been expected, nuns suffered 
from an excess mortality from breast cancer. 
Except in the older age groups they had fewer 
deaths from malignancies of the genital tract. 

Almost 11% of deaths from genital cancer 
among nuns were due to cervical tumours, com- 
pared to more than half in the comparison 
group. However, ‘comparison ıs further 
obscured by the high proportion of uterine 
cancers of unspecified origin among nuns and, to 
a lesser degree, the general population’. At best 
this seems to indicate that the physicians respon- 
sible for diagnosis and death certification may 
not have pursued diagnosis as fully as in lay 


women: at worst it may indicate a deliberate 
vagueness of diagnosis in many individual cases. 
As in many other studies, if only a proportion of 
‘unspecified site’ diagnoses were more properly 
attributable to cervix, any difference between 
the two populations might disappear. 

Fraumeni et al. (1961) concluded that ‘The 
experience of nuns resembled that for all single 
women, who have a low rate for cancer of the 
cervix and high rates for cancers of corpus uter1 
and ovary.’ They felt that this risk was probably 
hormonally mediated, reflecting the endocrine 
changes due to parity. Though also suggesting 
that ‘an environmental factor related to coital 
experience appears reponsible for the increased 
risk of cervical cancer among married women’. 


Kinlen 


Kinlen, an epidemiologist based at the Cancer 
Research Campaign unit in Oxford, examined 
the hypothesis that meat and fat consumption 
might be related to cancer mortality. He studied 
members of religious orders who had dietary 
regimens of differing strictness (Kinlen 1982). 
He failed to demonstrate a significant associ- 
ation between these dietary factors and cancer of 
the large bowel or breast. 

He was much less concerned with cervical 
cancer. He did, however, note a lower incidence 
of cervical cancer among nuns than expected 
from the general population (2 cases seen as 
against 9-7 expected, P <0-01). Deaths from 
cancer of the endmetrium and of ‘uterus site not 
specified’ were grouped together and exceeded 
expectations for endometrium alone. It would 
seem that once again the low incidence of cervi- 
cal tumours might, at least in part, be accounted 
for by an excess of unspecified site tumours. 


What is the actual situation? 


The mortality rate for cervical cancer in the 
United Kingdom is 74 deaths per million women 
per year (Cancer Research Campaign 1990). In 
England it ıs 76-8/million/year, 95-8/million/year 
in Wales (Office of Populations Censuses & Sur- 
veys 1989). It tends to be accepted that cervical 
cancer is a relatively common cause of death in 
women. In fact cervical cancer 1s only the 
seventh most common cause of death from 
malignant disease among women, and as such is 
of similar frequency to cancers of the bladder, 
oesophagus, uterine corpus and leukaemias 


(OPCS 1989). 
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Given the above facts, and accepting that the 
number of nuns is relatively small, one would 
not expect vast numbers of deaths from cervical 
cancer among women in religious orders. 

In 1988 in England & Wales, there were 976 
Anglican and 10353 Roman Catholic nuns in 
religious communities (D. Skidmore, personal 
communication). Unfortunately no data are 
available concerning the age-distribution of this 
population. If the msk of cervical cancer among 
these women were assumed to be the same as 
among the general female population in the 
United Kingdom, then the expected mortalities 
from cervical cancer would be 0-84 deaths per 
year. During the years 1986-1988, inclusive, 
there were two deaths in female unmarried 
members of religious orders (viz., nuns) (R. L. 
McGowan, OPCS, personal communication). 
This gives an observed annual rate of 0-66 
deaths—not significantly different from that 
expected from the above calculation. 


Discussion 


None of the studies referred to has actually 
shown cervical cancer among nuns to be the 
rarity that has been claimed. Many of the studies 
are let down by unreliable historical data, often 
referring to a base population which is fre- 
quently not stable and may be unknown. It 1s 
impossible to calculate rates unless reliable 
values for both denominator and numerator are 
available Most of the studies have discovered 
among nuns a disproportionate number of 
tumours of unspecified site. It 1s wrong to 
assume that all or even most of these tumours 
are non-cervical. 

A number of studies have shown that marital 
status may be a risk factor for cervical cancer, in 
particular that the disease ıs more common in 
married, rather than single women. The use of 
such relative risk factors ignores the absolute 
risk. The majority of cervical cancers occur in 
married (or once married) women rather than 
single (never married) women, because most 
women have been married by the age of 55 
years, the peak incidence for cervical cancer 
being from 55 onwards. 

Malignancy of the uterine corpus is known to 
be associated with low parity. Nuns are thus 
more likely to develop such tumours. Calcula- 
tions of the ratio of tumours of the uterine body 
to those of the cervix are therefore likely to be 
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increased even if the incidence of cervical cancer 
remains unchanged. 

This review of previously published studies of 
the incidence of cervical cancer among nuns 
shows that the rate of death from this tumour in 
such women is comparable to tha: among other 
single women, and may not differ markedly from 
the rate in the general population. 

Where cervical cancer occurs in a nun it is 
tempting to ascribe this to a less chaste past than 
her sisters, perhaps before enter-ng a religious 
community. This attitude may reflect an unfair 
and erroneous assumption and, in any case, is of 
no practical value. We do not know whether cer- 
vical cancer arises in virginal nuns, although the 
work of Towne and others suggests that if can 
As we cannot be expected to know the intimate 
past history of all nuns, none siould be con- 
sidered immune to cervical malignancy. 

Careful review of the evidence reveals that 
there is no substantial objective evidence for the 
dogma that cervical cancer deaths are rare 
among nuns Having convinced medical prac- 
titioners of this dogma three potential harms 
might result. Firstly being convinced that a cervi- 
cal cancer could not arse in a nun—unless she 
had enjoyed a less than chaste past—a doctor 
seeing a nun might be tempted to dismiss this as a 
possible diagnosis and thus fail to give her the 
most appropnate treatment. Secondly, for 
similar reasons, when certifying the cause of 
death he might be led to record an incorrect 
diagnosis, either due to disbeliet or to avoid a 
statement which might reflect on the deceased’s 
character. In a number of studias of nuns the 
majority of deaths from ‘cancer of the womb’ 
were recorded as ‘site not specified’ and it ts 
possible that accepting the dogma could intro- 
duce a bias which would appear to support the 
dogma. Thirdly as cervical cancez is regarded as 
a rarity ın nuns, it 1s considered unnecessary to 
offer them cervical cytology screening (Warden 
1990). We are doing a grave disservice to more 
than 10000 women, if ıt 1s belizved that such 
screening might be effective in preventing cervi- 
cal cancer. Nuns should be offered routine cervi- 
cal smears. 

When a nun has symptoms suggestive of cervi- 
cal cancer, that diagnosis should be considered 
as seriously as for any other waman. Irregular 
vaginal bleeding, intermenstrual bleeding or 
recurrent vaginal discharge, should lead to a full 
pelvic examination under anaesthesia. 
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Increased plasma levels of vasoactive intestinal 
polypeptide in pre-eclampsia 


N. HOLST, P. @IAN, B. AUNE, T.G.JENSSEN, P. G. BURHOL 


Abstract 


Objecttve—To investigate the plasma vasoactive peptide u levels ın preg- 
nancies complicated by pre-eclampsia. 

Design—-A prospective clinical study. 

Setting—University Department of Obstetrics, Tromsø, Norway. 

Subjects—-18 women with untreated gestational proteinuric hypertension 
between 32 and 40 weeks gestation (13 primigravid) and 8 women with normal 
pregnancies of similar gestational age. 

Interventions—Fasting blood samples on two occasions, 10 min apart. 

Main outcome measures—-Plasma VIP measured by radioimmunoassay. 
Results—Mean maternal plasma VIP was 13-9 (SEM 1-7) pmolA/ in those with 
pre-eclampsia and 4-4 (SEM 0-5) pmol/l in normal pregnancies (P<0-0001). 
Conclusion—The increased levels of VIP in pre-eclampsia may represent a 
powerful compensatory mechanism to restore vascular perfusion of various 
organs, including the uterus and placenta. 
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Vasoactive intestinal polypeptide (VIP) is a 
regulatory peptide widely distributed in the 
human body (Said 1984). A relative abundance 
of VIP immunoreactivity, mainly representing 
VIP in nerve fibres, has also been demonstrated 
in the female genital tract (Larsson et al. 1977; 
Goodnough et al. 1979, Ottesen 1983). VIP was 
originally discovered because of its potent vas- 
odilatory and muscle-relaxing effects (Said & 
Mutt 1970). Subsequently, it has been shown 
that VIP exerts simular effects ın the female geni- 
tal tract (Ottesen ef al. 1982, Ottesen 1983; 
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Hansen et al. 1988). We have reported pre- 
viously that plasma VIP levels become signifi- 
cantly elevated at delivery and ın the immediate 
post partum period (Holst et al. 1986), whereas 
levels reman essentially unchanged throughout 
normal gestation (Ottesen et al. 1982, unpub- 
lished results). We have suggested that VIP may 
play a beneficial role during delivery because of 
its effects on smooth muscle activity (Holst et al 
1986). Since it has been demonstrated that VIP 
has both central and systemic vasodilating 
properties, it has been postulated that this sub- 
stance may be involved ın the control of blood 
pressure (Said 1983). Indeed, this seems to be 
the case in spontaneously hypertensive rats 
(Chatelain et al. 1980; Avidor et al. 1989). More- 
over, as a consequence of the generalized vas- 
odilating properties of VIP, this substance 
induces systemic hypotension (Said 1983). 
Similarly, VIP may play a role ın pre-eclampsia, 
since increased vascular resistance and 
decreased circulating volume with impaired per- 
fusion of various organs are recognized as 
important pathophysiological features of this 
disease The aim of the present study was there- 
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fore to determine plasma VIP concentrations in 
pre-eclamptic patients, compared with a control 
group of normotensive pregnant women. 


Subjects and methods 


The study group consisted of 18 patients, 13 of 
them primigravidae, mean age 26 years (range 
17-41 years) with untreated pre-eclampsia 
during singleton pregnancies Pre-eclampsia 
(gestational proteinuric hyperzension) was 
defined according to the new classification of 
Davey & MacGillivray (1988), i.e., diastolic 
blood pressure of 290 mmHg or. two or more 
consecutive occasions at least 4-h apart, and pro- 
teinuna of 2300 mg/24h. All wcmen returned 
normotensive without proteinuria within 6 
weeks postpartum. The gestational length at the 
time of blood sampling varied between 32 and 40 
weeks. 

Eight normotensive and healthy pregnant 
women without proteinuria, six of them primi- 
gravidae, mean age 31 years (range 24—38 years) 
served as a control group. Data from this group 
have been published before (Holst et al. 1989). 

Since plasma VIP levels remained unchanged 
during normal pregnancy (unpublished results), 
pooled data from weeks 32 to 40 (24 obser- 
vations) were used for comparison in the present 
study. 

All patients participated in the study after first 
giving their informed consent. None of the 
women had a history of hypertension or chronic 
renal or gastrointestinal disease. None had 
taken any drugs, apart from iron and folic acid 
supplements, for at least 3 months before 
pregnancy. 

Fasting blood samples were obtained as 
described previously (Holst et al. 1986). On each 
occasion, two blood samples were drawn with a 
10-min interval. Plasma VIP was determined as 
the mean of the VIP immunoreactivity in these 
two samples. 


Table 1. Blood pressure, proteinuria and plasma 
vasoactive intestinal polypeptide (VIP) levels in 18 
pre-eclamptic patients and eight controls 


Pre-eclampsia Control 
Blood pressure (mmHg) 
Systolic 154 (2) 112 (1) 
Diastolic 98 (1) 74 (1) 
Protemuria (mg/24 h) 2100 (300) 0 
Plasma VIP (pmol/l) 13-9(1-7) 4-4 (0-5) 


Plasma VIP was measured by a radio1rmmuno- 
assay method described previously (Burhol et al. 
1978). 


Statistical analyses 


Statistical analyses used Student’s t-test. P<0-05 
was considered statistically sigmificant. The 
results are presented as means (SEM) values. 


Results 


The results are summarized in Table 1. In the 
pre-eclamptic patients, the mean systolic blood 
pressure was 154 (SEM 2) mmHg and the mean 
diastolic was 98 (SEM 1) mmHg. The urinary 
protein excretion averaged 2100 (SEM 300) 
mg/24 h. Four of the patients had severe pre- 
eclampsia, here defined as blood pressure =160/ 
100 mmHg and protemuria =3000 mg/24 h. The 
remaining 14 patients were classified as having 
mild pre-eclampsia There were four patients 
who gave birth to babies whose birthweight was 
below the 2-Sth centile. 

Plasma VIP concentrations were substantially 
higher in the pre-eclamptic patients (mean 13-9, 
SEM 1-7 pmol/l) than in the normotensive preg- 
nant women of comparable gestational length 
(4:4, SEM0-5 pmol/l). This difference was 
highly significant (P<0-0001)(Fig. 1) 

Patients with severe pre-eclampsia had non- 
significantly lower plasma VIP levels (12-1, 
SEM 3-0 pmol/l) than those with mild pre- 
eclampsia (14:4, SEM 2-0 pmol/l, P = 0-59). 
Pre-eclamptic patients giving birth to small-for- 
gestational age babies had slightly but non- 
significantly higher plasma VIP concentrations 
(16-8, SEM 3-6 pmol/l) than women with normal 





Pre-eclampsia 


Controls 


Fig. 1. Individual plasma vasoactive intestinal poly- 
peptide (VIP) levels (pmol/l) ın controls and pre- 
eclamptic patients The horizontal bars represent 
mean values. i 


weight offspring 
P = 0-35), 


(12-5, SEM 2-2 pmol/l, 


Discussion 


This study shows for the first time that plasma 
VIP concentrations are substantially increased 
in pre-eclampsia, but no significant differences 
were found between mild and severe pre- 
eclampsia, nor between pre-eclamptic patients 
giving birth to small and normal weight babies. 
However, the number of observations in these 
subgroups are too small to draw definite 
conclusions. 

Since plasma levels of the vasodilating agent 
VIP were markedly increased in pre-eclamptic 
patients and this condition is characterized by 
vasoconstriction, altered VIP concentrations 
cannot be a causative factor in pre-eclampsia. 
Rather, VIP could be a powerful compensatory 
mechanism to restore vascular perfusion to dif- 
ferent organs, including the uteroplacental unit. 
Indeed, tt has been shown that VIP induced an 
increase in myometrial and total uterine blood 
flow in non-pregnant women (Ottesen 1983), 
and a relaxation of the uteroplacental arteries in 
specimens from pregnant women at term 
(Hansen et al. 1988). Moreover, pregnancy in 
rats was associated with significant rises of 
immunoreactive VIP concentrations in the 
spinal cord (Chery-Croze et al. 1986), which con- 
tains efferent neurones innervating the pelvic 
organs. Most recently it has been reported that 
VIP significantly increased the production of 
prostacyclin, while it slightly reduced that of 
thromboxane in perfused umbilical arteries from 
pre-eclamptic pregnancies (Haugen et al. 1990). 
These findings seem to be of special interest 
together with our observation, since an imbal- 
ance between vasodilator (i.e., prostacyclin) 
and vasoconstrictor (i.e., thromboxane) eucosa- 
noids has indeed been found in pre-eclampsia 
(Remuzzi et al. 1980). Our view is further sup- 
ported by the finding of increased VIP mRNA 
content in the brain of spontaneously hyperten- 
sive rats (Avidor et al. 1989). Finally, platelet 
aggregation ıs inhibited by VIP (Ercal et al. 
1988), thus providing an additional compensa- 
tory mechanism to restore uteroplacental blood 
flow. 

The general smooth muscle-relaxing effects of 
VIP also applies to the myometrium. Thus, VIP 
has been found to inhibit myometrial contrac- 
tions in tissues from non-pregnant women (Otte- 
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sen et al. 1982). By contrast, VIP had no effect 
on the myometrium of pregnant subjects (Otte- 
sen et al. 1982). Because of this observation and 
since VIP serves as a putative oxytocin-releasing 
agent (Ottesen ef al 1984), the clinical obser- 
vation that pre-eclamptic patients are in a state 
of relative myometrial hypercontractility may be 
mediated by oxytocin caused by the increased 
plasma VIP levels. 

Most investigators have found increased cir- 
culating prolactin (PRL) levels in pre-eclampsia 
(Hayashi et al. 1982, Davison 1989). Since VIP 
has been shown to stimulate PRL release both in 
vivo and ın vitro (Ottesen etal. 1981; Said & Por- 
ter 1979), this substance may be operative in 
causing the elevated PRL levels observed in pre- 
eclamptic patients. 

Specific receptors for VIP have been demon- 
strated on lymphoid cells, and VIP, among other 
neuropeptides, has been shown to modulate a 
variety of lymphocyte functions, and hence 
immune response (Ottaway 1988). Therefore, 
increased VIP-release in pre-eclampsia could 
play a regulatory role for the immunological 
changes in this disorder (Davison 1989). 

Unfortunately, having demonstrated that 
plasma VIP concentrations are substantially ele- 
vated in pre-eclampsia, we cannot say at what 
stage ın pregnancy this increase occurs How- 
ever, women who are destined to develop pre- 
eclampsia have an increased vascular sensitivity 
to endogenous pressor substances many weeks 
before hypertension becomes manifest (Gant et 
al. 1973). Because of the postulated compensa- 
tory role of VIP in this disease, we may therefore 
suggest that the increased plasma VIP levels 
represent an early event in the course of pre- 
eclampsia. If so, measurements of plasma VIP 
levels could represent a valuable tool in the pre- 
clinical diagnosis of pre-eclampsia It may also 
be speculated whether VIP or its analogues can 
be used in the treatment of this disorder. 
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Reproducibility of ultrasonic measurement of fetal 


cardiac haemodynamics 


A. R. BEEBY, W. DUNLOP, A. HEADS, S. HUNTER 


Summary. Two observers made independent estimates of volume flow 
across all four heart valves in 27 fetuses using a combination of cross- 
sectional and Doppler echocardiography. There were considerable dis- 
crepancies between observers in volume flow estimation arising from 
inconsistency both in cross-sectional and in Doppler measurements. 
One observer also produced a second estimate by making new measure- 
ments from the original recordings. There was considerable within- 
observer variability which was mainly due to errors in cross-sectional 
measurements. The problems of applying this technique to fetal cardiac 


haemodynamics are discussed. 


Combined cross-sectional and Doppler echo- 
cardiography is widely used to characterize card- 
iac haemodynamics in children (Alverson et al., 
1982) and adults (Huntsman et al. 1983). Maulik 
et al. (1984) first described the use of ultrasonic 
techniques for measuring fetal cardiac haemo- 
dynamics with reference to the pulmonary valve. 
There followed reports of volume flow measure- 
ment by ultrasound at all the fetal heart valves 
(Kenny et al. 1986; Reed et al. 1986; Allan et al. 
1987, De Smedt et al. 1987). It has been further 
suggested that the technique may be capable of 
diagnosing pathologically increased or 
decreased volume flow in individual fetuses 
(Maulik et al. 1985; Reed et al. 1987, Yagel et al. 
1988). 


Invasive methods cannot be used in the 


human fetus, and the accuracy of ultrasonic 
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measurement of cardiac blood flow in the fetal 
heart has not been validated. There have been 
no reports of studies comparing invasive and 
non-invasive methods in anımal fetal hearts. 
There have been a number of reports concerning 
aspects of the reproducibility of the components 
used to calculate volume flow, namely, cross- 
sectional measurements (Kenny etal. 1986; Car- 
tier ef al. 1987, Al Ghazali et al 1989) and Dop- 
pler velocities (Kenny et al. 1986; Al Ghazali et 
al, 1989). The reproducibility of ultrasonic 
measurement of volume flow through the fetal 
heart has not been studied directly. The aim of 
our present study was to examine the reproduc- 
ibility of ultrasonic estimates of volume flow in 
the human fetal heart and to assess the potential 
of the method for detecting abnormal flows 


Subjects and methods 
Background 


In order to measure the volume of blood passing 
across a valve during the cardiac cycle two 
measurements are required: the cross-sectional 
area of the valve and the length of the column of 
blood passing through the valve. Multiplication 
of the volume flow for each cycle by the heart 
rate gives the volume flow per unit time 
Cross-sectional ultrasound is used to calculate 
the area of the valve The valve area can be 
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measured directly by planimetry but in the fetus 
all investigators assume heart valves to be cir- 
cular in cross-section and measure a single dia- 
meter only. The length of the column of blood 
passing through a valve can be est:mated by the 
Doppler principle When a beam of ultrasound 
is transmitted towards a moving object (in this 
case the column of blood) there is sackscatter of 
ultrasound at a different frequency. The change 
in frequency (Df) can be related to the velocity 
(v) of the moving object by the farmula:- 


_  Dtxe 
2f, X cosé 


c = average speed of propagation of sound in 
tissue 
f, = emitted frequency of ultrasound 
Ə = theta, the angle between tne ultrasound 
beam and the direction of travel of the object. 
All blood passing through a valve does not 
travel at a constant velocity and thus a profile of 
velocities is obtained for each beat. This can be 
displayed as a waveform by fast Fourier analysis 
and its integral represents the length of the 
column of blood. The value of O can be esti- 
mated from cross-sectional echocardiography 
When the angle 1s less than 30°, the cosine of 0 is 
close to 1 and this value can therefore be used in 
the calculations. 


V 


Methods 


Twenty-seven pregnant women were recruited 
from the antenatal clinic. All procedures were 
explained and each woman gave informed con- 
sent. Approval was given by the ethics commit- 
tee of Newcastle Health Authority. 

All women were healthy anc length of ges- 
tation was confirmed by a routine ultrasound 
scan at 18 weeks gestation. All pregnancies were 
uneventful and resulted in the birth of healthy 
infants at term. The women were recruited into 
three equal groups (A, B and ©) according to 
gestational age. Table 1 shows the characteristics 
of the groups. 


Each woman was scanned independently by 
two observers. One observer (A.H.) was a 
physiological measurement technician with 
extensive experience in adult, paediatne and 
fetal echocardiography. The other observer 
(A.B.) was medically qualified and had received 
5 months training in fetal echocardiography 
before the start of the study 

The women were examined using an Advan- 
ced Technology Laboratories Ultramark 4 ultra- 
sound system For cross-sectional imaging a 
5 MHz linear array probe (axial resolution 
0-6mm, lateral resolution 1:0 mm) was used 
where possible. In some fetuses of advanced ges- 
tation this probe gave inadequate depth of field 
and an Access C 3 MHz mechanical sector probe 
(axial resolution 1-5mm, lateral resolution 
1-8 mm) was used. Pulsed Doppler recordings 
were made using the Access C probe in all cases. 
At all trmes the system was used on the lowest 
power setting that would provide adequate sig- 
nal quality. At full power the manufacturers 
specify power outputs of 26-5 mW (Access C in 
2D imaging), 41-3 mW (Access C in pulsed Dop- 
pler mode) and 29-OmW (Linear array: 
5-0 MHz). Specifications for the spatial peak 
value of the temporal average intensity (Ispta), 
also with power set at maximum, are 
27-0 mWicm? (Access C in 2D mode), 
874 mW/cm* (Access C in pulsed Doppler 
mode) and 6-2 mW/cm? (Linear array 5-0 MHz). 

The women were examined in a semi-reclining 
position with a small degree of left lateral tilt. 
Each observer was limited to 15 min of scanning 
to minimize fetal ultrasound exposure 

The cross-sectional images were recorded on 
video tape Where possible, sufficient footage 
was recorded to allow the measurement of each 
valve diameter from five cycles. The tapes were 
later played back through a Hewlett-Packard 
77500B ultrasound system. Measurements were 
made using the on-screen caliper system and 
frame advance facility. Measurements were cali- 
brated from the centimetre scale displayed with 
the ultrasound image The atrio-ventricular 


Table 1. Characteristics of the women recruited to the study 





Range cf gestation 


Group n (weeks) 
A 9 12321 
B 9 23-31 
C 9 38-40 


Mean 


Age (years) Bırthweight (g) 
Range Mean (SD) 
29-0 25-33 3776 (424) 
30-1 25-35 3204 (326) 


26-1 22-31 3646 (450) 





Table 2. The causes of failure to obtain recordings 
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Observer 
AB AH Total 
Diameter measurement 
Fetal position preventing adequate 
views of valve 19 5 24 
Inadequate image quality 8 6 14 
Fetal activity or breathing 4 0 4 
Total 31 11 42 
Velocity integral 
Fetal position preventing alignment 
of sample volume with 0<30° 17 13 30 
Fetal activity or breathing 8 1 9 
Damaged recording 1 0 1 
Total 26 14 40 





Note there are 108 possible measurements of diameter or flow integral per observer (four valves in each of 27 


subjects) 


valves were imaged from a four-chamber view 
(Allan etal 1980), Measurements were made at 
the level of the valve anulus from inner wall to 
inner wall, immediately after valve opening. The 
outlet valves were imaged with the roots of the 
aorta or pulmonary artery viewed tn the long 
axis. Diameters were measured from inner wall 
to inner wall at the level of the valve insertion 
immediately after valve opening. 

The pulsed Doppler sample volume of 1-5 mm 


in length was placed immediately distal to the 
valve, assuming flow to be at right angles to the 
orifice. If possible, the Doppler beam was placed 
in a direction parallel to the presumed direction 
of flow (0 = 0°). If this was not possible, the 
sample volume was rotated to the direction of 
flow and an estimate of 8 was obtained. The 
velocity waveforms were recorded on to thermal 
video copy paper. At each valve an attempt was 
made to obtain five consecutive waveforms. The 


Table.3. Volume flow estimations by the two observers and previously reported values 


Estimated volume flow (ml/min) 


Gestational Observer A B Observer AH. Kenny (1986) De Smedt (1987) Allan (1987) 

age group a ca ee ee TIE E ee eee 

(weeks) Valve n Mean (SD) a Mean (SD) Mean Mean Mean 

A (19-21) Aortic 2 30 (7) 7 58 (16) 118 70 
Pulmonary 6 59 (11) 5 97 (25) 132. 93 
Tricuspid 7 112 (41) 8 143 (54) 105 140 
Mitral 6 80 (22) 5 123 (39) 84 109 

B (29-31) Aortic 7 I7 (5) 8 215 (93) 282 269 
Pulmonary 6 237 (5i) 4 3088 (69) 302 361 
Tricuspid 9 620 (328) 9 552 (204) 372 428 
Mitral 9 S564 (223) 9 378 (141) 333 333 

C (38-40) Aortic 2 306 (181) 5 393 (206) 676 647 

Pulmonary 3 400 (247) 8 733 = (333) 692 866 
Tricuspid 4 813 (517) 8 1104 ` (342) 915 883 
Mitral 5 808 (521) 7 596 (161) 820 686 


Kenny et al: (1986): n = 72, pulmonary valve; n = 75, aortic valve 
De Smedt et al. (1987): n = 28 for both valves, patients were studied every 4 weeks from 15-20 weeks. 
Allan et al. (1987): total number of patients studied = 120 Volume flow was measured at all valves in 36 patients, in 


the remaining 84 data were obtained from 2 or 3 sites 
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Fig. 1. Plots comparing the estimatz2s by two observers (A.B. and A.H.) of volume flow at: (a) Tricuspid valve in 
group A patients; (b) Aortic valve in group B patients, (c) Tncuspid valve in group B patients; (d) Mitral valve in 
group B patients. These refer to cases (summarized in Table 4) where there were five or more pairs of observations. 


waveforms were not accepted unless 8 was <30°. 
Velocity integrals were derived by means of a 
graphics tablet linked to an Apple H microcom- 
puter. Heart rate was measured from the Dop- 
pler recordings. Measurements were calibrated 
from the scales displayed with the Doppler 
image. 

Volume output (ml/min) was calculated from 
the mean values of diameter (0,cm), velocity 
integral (VI,cm) and heart rate (HR, min™') 
according to the following formula: 


xx D?’ x VIx HR 


Volume output = 4 


Both observers measured their -ecordings inde- 
pendently and one observer “A.B.) made a 
second measurement of his recordings between 
2 and 3 months later. 


Results 
Feasibility of measurement 


Recordings adequate for measurement of flow 
could not always be obtained ın the time allot- 
ted. Table 2 lists the reasons contributing to the 
failure of measurement. An unfavourable fetal 
position was the commonest problem. 

Of the 108 possible estimates of volume flow 
(four valves in each of 27 subjects) observer 
A. B. obtained 66 (61%) while observer A.H. 
obtained 84 (78%). Success rates varied in the 
different gestational groups. In group A fetuses 
(19-21 weeks) observer A.B. obtained 58% and 
observer A.H. 69%, in group B fetuses (29-31 
weeks) both observers obtained 68% and in 
group C fetuses (38-40 weeks) observer A.B. 
obtained 39% while observer A.H. obtained 
78%. Both observers found measurements 


Table 4. Between-observer comparison of volume 
flow estimations 





Estimated volume flow (ml/min) 


Group Valve n Mean SD SD of difference 


A Tncuspid 6 131 (40) 70 
B Aortic 6 211 (39) 157 
B Tricuspid 9 586 (219) 326 
B Mitral 9 471 (139) 248 





Note this table includes only cases where there were 
five or more pairs of observations. 


easier to obtain at the atrio-ventricular valves 
than at the arterial valves. 


Between-observer comparison 


Table 3 shows the mean values in the three ges- 
tational groups. The values from each observer 
are shown along with mean values derived from 
previously published work. Both observers 
reported similar mean values which were com- 
patible with previous work. However, both 
observers reported consistently greater values of 
volume flow through the atrio-ventricular valves 
than through the corresponding arterial valves. 

Mean values of each observer were similar but 
there were considerable differences between 
values obtained from individual fetuses. In 
Fig. 1, the pairs of observations are compared 
where more than five pairs of values were 
obtained. Table 4 shows a comparison of the 
mean (SD) values of these cases with the stan- 
dard deviation of the difference between the 
pairs of observations. In 5% of cases the 
between observer difference would be expected 
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to be greater than 2SD of observed difference. 
The variation between the observers is greater 
than the variation between individual fetuses. 

Table 5 shows the same comparison for the 
measurements of diameter, velocity integral and 
heart rate. Poor reproducibility of these 
measurements contributed to the low repro- 
ducibility of volume flow. 


Within-observer comparison 


Table 6 shows the results of the measurements of 
volume output made on two occastons by obser- 
ver A.B. and Table 7 demonstrates the results of 
diameter, velocity integral and heart rate. 
Velocity integral and heart rate measurement 
were reasonably consistent but there was low 
reproducibility of diameter and volume flow 
measurement. 


Discussion 


It is difficult with this technique to obtain good 
flow data from every fetus, its clinical usefulness 
is therefore lumited. The problem is usually an 
unfavourable fetal position. The success rate 
might be improved by allowing more time for the 
scan or repeating it on the following day. The 
success rate should also improve with experi- 
ence. It is noteworthy in our study that the less 
experienced observer failed more often to 
obtain adequate recordings although our success 
rates are similar to those previously reported 
(Maulik et al. 1984; Reed et al. 1986; Kenny et al. 
1986). 

In adults, the reproducibility of ultrasonic 
measurement of volume flow appears to be 
adequate for clinical purposes. Ihlen et al. (1987) 


Table 5. Between-observer comparison of diameter, velocity integral and heart rate measurements 


Diameter (cm) 


Velocity integral (cm) 


Heart rate (beats/min) 


SD of SD of SD of 
Group Valve n Mean (SD) difference n Mean (SD) difference n Mean (SD) difference 
A Pulmonary 7 0-31 (0-02) 0-06 
A Tricuspid 7 0-52 (0-04) 0-07 8 43 (1-0) 1-4 8 146 (6-0) 46 
A Mitral 6 0-50 (0-01) 0-10 8 37 (0-9) 0-9 8 143 (4-5) 3-1 
B Aortic 7 0-46 (0-05) 0-11 7 83 (1-4) 1-8 7 139 (15-0) 9-3 
B Pulmonary 8 0:51 (0-07) 0-09 
B Tricuspid 9 0-92 (0-13) 0-20 9 62 (13) 1-4 9 136 (8:5) 10-6 
B Mitral 9 0-84 (0-08) 0-15 9 60 (1-4) 1:3 8 139 (9-7) 5-5 
C Tricuspid 6 65 (1-1) 1-1 6 134 (8-0) 8-4 
C Mitral 7 57 (13) 1:3 7 134 (6-6) 12-6 


Note this table includes only cases where there were more than five pairs of observations 
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Table 6. Within-observer comparison of volume flow 
estimations 





Estimated volume flow (ml/min) 


SD of 
Group Valve n Mean (SD) difference 
A Pulmonary 6 67 (11) 9 
A Trneuspid 7 124 (41) 14 
A Mitral 6 95 (20) 14 
B Aortic 7 167 (56) 28 
B Pulmonary 6 239 (45) 22 
B Tricuspid 9 59 239) 231 
B Mitral 9 528 (153) 94 
C Mitral 5 861 (441) 111 


Note this table includes only cases where there were 


five or more pairs of observations 


concluded that no systematic errors were intro- 
duced by different observers and Robson et al 
(1987) described acceptable within-observer 
“reproducibility. 

In children and fetuses there 1s limited infor- 
mation about the reproducibility of volume flow 
estimation. However, several investigators have 
considered the reproducibility of some of the 
components required for its calculation (Hans- 
éus et al. 1988; Claflin et al. 1988, Veille et al. 
1989; Reed et al. 1986; Kenny et al. 1986; Allan 
et al. 1987; Cartier et al 1987; Al Ghazali et al. 
1989). Mostly these investigators have used 
inappropriate statistical methods, such as corre- 
lation, to assess the agreement between 
repeated measurements (Blacd & Altman 
(1986)). It is thus difficult to draw conclusions 
from their work and this shows the need for 


greater understanding and more consistency in 
the reporting of reproducibility investigations. 

In our experience the reproducibility of the 
estimation of volume flow within the fetal heart 
is poor. There was a large vanation between 
observers resulting from poor reproducibility of 
both diameter and velocity integral. 

Diameter measurement is particularly impor- 
tant since the value 1s squared in volume flow cal- 
culations. Although biological variation in the 
diameters of fetal heart valves may be impor- 
tant, it appears from our study that observer 
error 1s the main problem. Fetal heart valve 
diameters range from about 0-2cm to 1:5 cm. 
For smaller diameters these values are close to 
the limits of resolution of our equipment. Thus 
vessel walls are indistinct and there can be con- 
siderable subjectivity when placing the measure- 
ment calipers. Improvement of resolution will 
improve the potential precision of measure- 
ment. A further problem may be the difficulty in 
reproducing exactly the same cross-sections for 
measurement of different examinations. Small 
changes in the angulation of the scanner head 
will slightly change the cross-section and affect 
the valve measurement. 

The low reproducibility of velocity integral 
measurements between observers has not been 
reported previously. This may result from short- 
term changes in fetal heart function. Arduini 
(1987) found that Doppler mean peak velocities 
of blood flowing through the fetal aorta and pul- 
monary valve were significantly increased during 
fetal activity. There may also be methodological 
problems Fetal Doppler velocity waveforms are 
small and the display is close to maximum mag- 


Table 7. Within-observer comparison of diameter, velocity integral and heart rate measurements 


Diameter (cm) 


Velocity integral (cm) 


Heart rate (beats/min) 


SD of SD of 


Mean (SD) difference n Mean (SD) difference n Mean (SD) difference 


SD of 

Group Valve n 

A Aortic 6 
A Pulmonary 7 0-29 (0-04) 0 03 6 
A Tricuspid 8 0:50 (003) 0-06 8 
A Mitral 6 0-50 (0-05) 0-06 9 
B Aortic 7 043 (0-06) 0 07 8 
B Pulmonary 8 0-46 (0-08) 004 6 
B Tricuspid 9 0-92 (0-22) 0-17 9 
B Mitral 9 088 (0-10) 0-14 9 
C Pulmonary 6 063 (0-13) 0-05 - 
C Tricuspid 5S 124 (0-19) 0-21 7 
C Mitral 6 110 (0-15) 0-22 7 


55 (0-9) 02 6 144 (68) 06 
68 (16) 03 6 146 (2:2) 06 
43 (12) 01 8 146 (40) 06 
33 (08) 01 9 144 (46) 0-7 
8-3 (16) 04 8 141 (12:3) 05 
9-8 (23) 04 6 137 (48) 1-4 
62 (14) 06 9 139 (11-4) 12 
63 (1-4) 02 9 137 (10-2) 07 
64 (1:2) O5 7 132 (98) 1-0 
60 (18) 03 7 135 (11-4) 0-9 


Note this table includes only cases where there were more than five pairs of observations 


nification. This can lead to an indistinct image 
for measurement. Further errors may be related 
to sampling. The angle 6 can only be estimated 
in two dimensions. Slight changes in the scan 
plane may affect the appreciation of the angle 
and render velocity measurements inaccurate. 
Alternatively small movements of the probe or 
slight fetal movement may lead to inaccurate 
sampling. The formula used to calculate volume 
output ıs based on the assumption that flow 
through the fetal heart valves 1s laminar with a 
flat profile. This is probably a reasonable 
assumption in wide vessels but in small vessels 
there is a tendency to greater turbulence and a 
wider range of velocities (Leech 1988). 

Optimal conditions for the measurement of 
diameters and velocity integrals differ. Axial 
resolution is superior to lateral resolution and so 
for diameter measurement it is preferable to 
have the vessel lying at right angles to the direc- 
tion of insonation. For Doppler recordings, on 
the other hand, a vessel lying parallel to the 
ultrasonic beam is preferable since 8 is reduced. 
Thus it may be extremely difficult to measure 
both variables accurately with the fetus in any 
one position. 

The ability to measure, reproducibly, volume 
flow in the fetal heart would be of great clinical 
value. Our findings cast doubt on the ability of 
combined cross-sectional and Doppler ultra- 
sound to estimate volume flow ın the fetal heart. 
We have demonstrated that this imprecision 
arose most seriously from technical difficulties in 
measuring fetal heart diameters. In addition 
there was uncertainty about the reliability of 
Doppler measurements in the fetal heart. 
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Symptoms analysis for the diagnosis of genuine stress 


incontinence 


EBOO VERSI, 


Abstract 


Obyective—To determine the accuracy of an analysis of symptoms alone for the 
diagnosis of genuine stress incontinence. 

Design—A comparison of results of symptoms analysis with urodynamic find- 
Ings 

Setting—A gynaecological video-urodynamic unit. 

Subjects—252 consecutive patients referred for urodynamic investigations. 
Interventons—A questionnaire of 20 symptoms of lower urinary tract dys- 
function, midstream specimen of urine, pad testing, uroflowmetry, and video- 
cystourethrography 

Main Outcome Measures--Using the urodynamic diagnosis as the ‘gold stand- 
ard’, the accuracy of discriminant function analysis of symptoms was deter- 
mined. 

Results—Symptoms analysis achieved a correct classification of 81% with a false 
positive rate of 16%. Use of an accumulative probability curve defines patients 
who fall into the equivocal range. 

Conclusions—All women presenting with incontinence should undergo pre- 
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operative urodynamic studies. 


Genuine stress incontinence (GSI) is the most 
common cause of urinary imcontinence in 
women and its definitive treatment is bladder 
neck surgery. It 1s essential to arrive at the cor- 
rect diagnosis before surgery as the con- 
sequences of misdiagnosis are irreparable. 
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Unfortunately, diagnoses based on symptoms 
alone are frequently incorrect (Jarvis etal 1980; 
Cardozo & Stanton 1980, Shepherd et al 1982; 
Frazer et al 1987) and so urodynamic studies 
have been adovcated for patients with mixed 
symptomatology. An audit of the symptomatol- 
ogy ın women attending a urodynamic clinic 
revealed that only 2-4% of them complained of 
stress , incontinence alone and so the vast 
majority of patients had mixed symptomatology 
(Haylen & Frazer 1987). At present there exists 
no rational and reproducible basis on which to 
found a policy for referral for urodynamic stud- 
ies and so it would appear that all patients com- 
plaining of incontinence should be investigated 
before treatment. These studies are expensive in 
terms of equipment and staff expertise and so 
any method whereby the number of urodynamic 
referrals could be limited would be a cost-saving 
exercise 

The aim of this study was to determine 
whether all women with the symptom of stress 
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incontinence require urodynamic investigations 
before surgery It has been argued that studies 
demonstrating the weakness of clinical methods 
of diagnosis (see above) may merely have 
demonstrated the weakness of the clinicians con- 
cerned. Such criticisms are difficult to refute as 
clinical judgement ıs a ‘moveable feast’. To obvi- 
ate such criticism, the effect of the ‘human fac- 
tor’ has been reduced in this study, by use of a 
computer to determine the clinical diagnosis. 
This has been achieved by emplowing discrimi- 
nant analysis on the symptoms daza. This tech- 
nique employs a mathematical model to 
differentiate patients with urethral sphincter 
weakness from those with intact sphincters on 
the basis of symptoms alone. Because it is a com- 
puter model, ıt 1s totally reproducidle unlike the 
clinical judgement of physicians. The accuracy 
of this computer-based diagnosis has then been 
assessed against the results of pad testing (Versi 
& Cardozo 1986), videocystourethrography 
(VCU) (Bates et al. 1970) and uroflowmetry 
which have acted as the ‘gold standard’ for com- 
parison. On this basis the accuracy of symptoms 
alone has been computed. 


Subjects and methods 


Patients referred for urodynamic investigations 
were recruited for the study. Of 252 consecutive 
patients studied with a urodynamic diagnosis, 
only 30 (12%) had had prior referral for lower 
urinary tract dysfunction and so in the main this 
population was not adulterated by treatment 
failures. This was because the unit acted essen- 
tially as a primary referral centre. Assessment 
consisted of patients being asked 20 questions, 
concerning the symptoms listed in Table 1, by a 
gynaecologist (E.V.) and the responses were 
coded as: 0 = none; 1 = occasional; and 2 = fre- 
quent for all symptoms listed in Table 1 except 
for frequency and nocturia where the responses 
ranged from 0 to 7. For diurnal frequency this 
was a coding to represent severity of symptoms 
such that a score of 5 or more implied a fre- 
quency of greater than 8 times per day. Patients 
complaining of nocturia had the number of times 
per night recorded except when it exceeded 7 
times in which case it was recorded as 7 

All patients had sterile urine (an inclusion cn- 
terion) as judged by the microbiology depart- 
ment on the basis of a midstream specimen of 
urine. Urodynamic investigation was carried out 
as follows. On arrival in the department patients 


were given 500 ml of water or squash to drink as 
part of the pad test investigation (Versi & Card- 
ozo 1986). After the pad test exercise regimen, 
the pad weight was recorded and then the 
patients were asked to void on the flowmeter, 
and the peak flow rate and the volume voided 
were measured. This was followed by cathe- 
terization and subtracted provocative fluid fill 
cystometry. A VCU was recorded as described 
by Bates et al. (1970). The diagnosis of GSI was 
made when the pad test was positive (>1g 
increase) and there was evidence of urethral 
sphincter incompetence during the VCU study. 
That is on coughing, contrast medium was seen 
to streak past the mid urethra in the absence of 
abnormal detrusor activity. 

All terms, methods, definitions and units con- 
form to the standards recommended by the 
International Continence Society except where 
specifically noted (Abrams et al. 1990) 


Analysis 


The symptoms information was formatted using 
a SPSS-X package (Norusis 1975) and the data 
were subjected to discriminant analysis for 
classification purposes. Using the direct method 
of classification with discriminant analysis 
(Klecka 1987), a discriminant score (F) was 
obtained: 


F=aA+bB+cC+...+vV 
where A, B, C etc., represented the value for 
each of the 20 symptoms and a, b, c etc., their 


Table 1. List of symptoms used in the questionnaire 


Stress incontinence 

Urge incontinence 

Wet at rest 

Wet on standing 

Wet at night 

Unaware of wetness 
Post-muicturition dribble 
Protective pads and pants 
Diurnal 

Nocturnal 

Urgency 

Unaware of bladder fullness 
Perineal discomfort 

Pain on micturition 

Flow Poor stream 

Incomplete emptying 
Strain to void 

Unable to interrupt flow 
Leg weakness 

Rectal soiling 


Incontinence 


Frequency 


Sensation 


Neurological 
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Discriminant score 


Fig.1. The histogram shows the distribution of 
discnnminant scores in patients with genuine stress 
incontenence (M) and in those who have an intact 
sphincter (24) Note that although women with an 
intact sphincter have a lower score, there is still too 
much overlap to allow this technique to be used 
diagnostically. 
coefficients. This statistical technique computes 
these coefficients and so weights the importance 
of any given symptom to obtain the greatest 
possible discrimination between patients with 
urethral sphincter incompetence and those with- 
out. Using the urodynamic assessment as the 
gold standard, patients were classed as having 
GSI (sphincter incompetence) or not having GSI 
(sphincter competence). Patients with GSI con- 
comitant with other urodynamic conditions were 
classed as sphincter incompetent. Figure 1 shows 
the distribution of discriminant scores for 
patients with and without GSI. On the basis of 
the discriminant score derived from the symp- 
toms, it is theoretically possible, to classify 
patients into two groups (sphincter continent 
and incontinent). The fact that the symptom 
scores cannot be said to be normally distributed 
makes little difference to the classification analy- 
sis as this technique is very robust (Lachenbruch 
1975). 

Table 2 shows the diagnosis based on the dis- 


Table 2. A comparison of the diagnosis based on 
symptoms analysis with those that were found on 
urodynamic testing 


Discriminant function 


diagnosis 
Urodynamic Sphincter Sphincter 
diagnosis incompetent competent Total 
GSI 92 26 118 
No GSI 21 113 134 


Total 113 139 252 


GSI = genuine stress incontinence. 
kappa = 0-62 
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criminant score compared with the urodynamic 
diagnosis. Kappa (Cohen 1968; Landis & Koch 
1977) is a statistical parameter used to compare 
the agreement between tests and ıs calculated as 
follows: 
K = (Po — Pe)/(I — Pe) 

where: 

P = (true positives + true negatives) divided 
by the total number. 

Po = observed proportion of agreement. 

Pe = expected proportion of agreement. 

Figure 2 1s a computation of the cumulative 
probability of GSI for any given discriminant 
score (F). This probability plot has been con- 
structed from the data in Fig. 1. 


Results 


Figure 1 shows that the discriminant score can- 
not be used to diagnose GSI reliably as the over- 
lap between the two groups (GSI and normal) is 
too great. Quantification of the accuracy of the 
symptoms score analysis is shown in Table 2. 
There was a correct classification of 81% with a 
false positive rate of 16% and a false negative 
rate of 22%. Comparing the discriminant diag- 
nosis (symptoms) with the urodynamic diagnosis 
yields a kappa value of 0-62 which would suggest 
a ‘substantial’ degree of concurrence (Landis & 
Koch, 1977). However, a sensitivity of 78% and 
false positive rate of 16% are unlikely to be an 
acceptable level of accuracy. For this data set, 
Figure 2 enables the probability of urethral 
sphincter incompetence to be determined from 
any discriminant score. For example from the 


Probability (%} 





Discriminant score 


Fig. 2. The sigmoid curve 1s a probability function 
derived from the data in Figure 1 From the graph, 
given a symptoms discriminant score for any patient, 
the probability of a diagnosis of genuine stress 
incontinence can be read The bars denote the 
equivocal range 
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graph it can be deduced that a patient’s symptom 
discriminant score of >1-2 would suggest a prob- 
ability of urethral sphincter inccmpetence of 
over 95%. 


Discussion 

Given that most patients with urinary incontin- 
ence display mixed symptomatology (Haylen & 
Frazer 1987) the clinician has mentally to weigh 
up the importance of any given symptom. The 
clinical diagnostic process then takes this infor- 
mation and uses it in combination with the physi- 
cal signs to provide a final diagnosis. 
Unfortunately the sign of stress r-continence 1s 
not always elicited as incontinent patients tend 
to present to office or out-patients departments 
with an empty bladder and are exmined in the 
supine or lateral position. Also it is possible that 
leakage per urethram is not perceived in women 
with urethral sphincter incompetence but may 
be in some with detrusor instability. Therefore 
the history is the most important component of 
the clinical picture. 

Clinical judgement in weighing up the signifi- 
cance of different symptoms is not very repro- 
ducible between different clinicians and so this 
may explain why the clinical diagnosis corre- 
sponds poorly with the urodynamic diagnosis 
(Jarvis et al. 1980; Shepherd et al. 1982). Re- 
analysis of these published data for concordance 
yields a kappa value of 0-41 for the data from 
Jarvis et al. (1980). These previcusly reported 
studies relied upon the clinician’s judgement and 
so to reduce the inter- and intra-observer error, 
the analysis tn this paper has used defined levels 
of symptom intensity (none, occasional or fre- 
quent) and employed a computer (discnminant 
analysis) to weight the importance of the symp- 
toms. This replacement of ‘mar by machine’ 
results in reduced flexibility but zreater repro- 
ducibility. Thus the concordance between symp- 
toms diagnosis and urodynamic diagnosis is 
greater and more reproducible using the com- 
puter giving a kappa value of 0-62 + 0-03. This 
level of kappa implies ‘substantial’ agreement 
(Landis & Koch 1977). 

A diagnosis of sphincter incompetence or 
otherwise was made in 205 of 252 patients on the 
basis of symptoms alone. This resulted in a cor- 
rect classification in 81% using the urodynamic 
diagnosis as the gold standard. Hawever, a sensi- 
tivity of 78% is inadequate because if the 
decision to operate was based on this infor- 


mation 21 patients or 8% of the 252 wold have 
undergone an unnecessary and possibly harmful 
operation (Table 2) 

Figure 2 would be generally applicable for the 
age range of patients in the data set if the preva- 
lence of GSI in the incontinent population at 
large was similar to our urodynamic clinic popu- 
lation It is unlikely that this assumption is ten- 
able given that our patient population consisted 
of patients referred specifically for urodynamic 
studies. From Fig. 1 it can be been that no cut-off 
point can be chosen on the range of discriminant 
scores to reliably separate patients with an intact 
sphincter from those with sphincter incompe- 
tence. It is, however, possible to define equiv- 
ocal cases on the basis of the discriminant score. 
Those patients on the extreme left of Fig. 2 
(negative scores) are likely to have an intact 
sphincter while those on the extreme right (posi- 
tive scores) are likely to have sphincter incom- 
petence. The patients which fall in the middle of 
Fig. 2 (steep part of the slope) could be classed as 
equivocal. The larger the range of discriminant 
scores classed as equivocal (between the bars in 
Fig. 2), the greater would be the accuracy. How- 
ever, such increase in accuracy would be at the 
cost of fewer patients being diagnosed. There- 
fore by adjustment of the equivocal range, the 
desired accuracy could be achieved For 
example, given a 5% permissible error ıt could 
be stated that the 61 patients with a score of <1-4 
would have an intact sphincter and so would not 
require surgery. Similarly the 44 patients with 
scores of >1-5 would be likely to have an incom- 
petent sphincter and so may require surgery 

This system would result in patients with a 
muxed condition (GSI + other pathology) 
undergoing bladder neck surgery. To avoid this, 
pre-operative cystometry to identify patients 
with detrusor instability or uroflowmetry to 
identify patients with voiding difficulties may 
then become necessary. Those patients with a 
discriminant score of <—1-4 (24%) should not 
undergo bladder neck surgery but may still 
require urodynamic assessment for diagnosis of 
their underlying condition. Thus, it can be 
demonstrated that even with the stringent symp- 
toms analysis presented here, the need for uro- 
dynamic assessment is not obviated as it only 
results in a diagnosis ın 42% of the patients 
(given a permissible error rate of 5%). In other 
words, a diagnosis cannot be established with 
any certainty on the basis of symptoms alone in 
58% of patients Perhaps this sort of analysis 


could determine priority levels for patients 
awaiting urodynamic assessment. Also the type 
of urodynamic test could be decided on the basis 
of the result of this analysis. 

The mathematics presented here are compli- 
cated and require the use of a computer. For the 
practising clinician this would not be necessary. 
The discriminant coefficients of the variables 
(symptoms) could be pre-programmed into a 
simple calculator so, for any given patient, the 
only calculation necessary would be the com- 
putation of the value of the discriminant score 
‘F as defined in the equation in the methods 
section. 

In the above discussion it has been assumed 
that the prevalence rates of the urodynamic 
pathologies are typical of the population at 
large. This assumption is clearly not tenable and 
extrapolations cannot be made to a geriatric 
population. Our urodynamic centre was a 
primary referral centre in that only 12% had 
received treatment for lower urinary tract dys- 
function in the past. However, it is likely that the 
prevalence rates in general practice would be 
different so again extrapolation would be 
unrealistic, 

In conclusion it can be stated that even with 
complicated analytical techniques such as dis- 
criminant analysis, symptoms alone cannot be 
used to determine accurately which patients 
require bladder neck surgery. These data and 
the analysis reinforce the assertion that the blad- 
der is an ‘unreliable witness’ and so urodynamic 
studies are necessary for all patients presenting 
with symptoms of lower urinary tract 
dysfunction. 
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Relation of fetal blood gases and data from computer- 
assisted analysis of fetal heart rate patterns in small for 


gestation fetuses 


LUCIA S. M. RIBBERT, ROSALINDE J. M. SNIJDERS, 
KYPROS H. NICOLAIDES, GERARD H. A. VISSER 


Summary. Fetal heat rate (FHR) monitoring and computer-assisted 
analysis were performed immediately before cordocentesis in 25 
severely small-for-gestational age fetuses. There were significant associ- 
ations between FHR variation and both umbilical vein blood Po, 
(r=0.66) and pH (r=0-69). However, the wide scatter of values around 
the regression lines prevented accurate prediction of fetal blood gases 
from FHR patterns. Nevertheless, FHR variation <20 ms was always 
associated with severe fetal hypoxaemia and acidaemia. 


Although fetal heart rate (FHR) monitoring is 
widely used in the assessment of fetal well-being, 
there is considerable intra- and inter-observer 
variation ın the interpretation of the various pat- 
terns (Trimbos & Keirse 1978; Lotgering et al. 
1982). Computerized analysis has been intro- 
duced with the aim of providing reproducible 
results Smuth et al. (1988) have demonstrated a 
significant association between FHR variation 
and umbilical cord blood Po. in samples 
obtained at elective caesarean section within 
24h of FHR monitoring (Dawes et al. 1985; 
Smith et al. 1988). However, the results of such 
studies might have been influenced by the delay 
between FHR analysis and blood sampling as 
well as the possible effects on blood gas data of 
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maternal anaesthesia or 


surgery 

With the introduction of cordocentesis it has 
become possible to examine the relation 
between FHR patterns and umbilical cord blood 
gases in utero (Nicolaides et al. 1986). 


pre-oxygenation, 


Subjects and methods 


The FHR was monitored immediately before 
cordocentesis in 25 pregnant women who were 
referred to our unit for further investigations at 
28-39 (mean 31-5) weeks gestation because of 
suspected severe intrauterine growth retar- 
dation. Gestational age was determined by Nae- 
gele’s rule. The fetal abdominal circumference 
was 2:3-8-7 SD (mean 5-6 SD) below the normal 
mean for gestation of our reference range. 
Amniotic fluid volume was assessed subjectively 
by ultrasonography and was normal in seven and 
reduced in 18; in 9 of the latter there was oligo- 
hydramnios. Subsequently, the birthweight of 
all infants was found to be below the 5th centile 
for sex and gestation (Fig. 1; Yudkin et al 1987). 
All fetuses included in this study were chro- 
mosomally and morphologically normal. All 
women gave informed consent and the project 
was approved by the hospital ethics committee. 

FHR recordings were made for 60 minutes 
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Fig. 1. Abdominal circumference of 25 SGA fetuses 
plotted on our reference range (mean, 95th and 5th 
centiles) for gestation (left) The birthweight 1s plotted 
on the reference range (mean, 95th and 5th centiles) 
for gestation from Yudkin et al (1987) (nght) 


with the women in a semi-recumbent position 
(Hewlett Packard 8041A Cardiotocograph, 
Boblingen, West Germany). The System 8000 
computer program (Sonicaid Ltd, Chichester) 
was used for analysis of the FHR traces. FHR 
variation was measured by averaging the one- 
minute ranges of pulse intervals about the base- 
line (mean minute range in ms) and the number 
of accelerations (amplitude >10 beats/min and 
duration 215 s) and decelerations (amplitude 
>20 beats/min and duration 230 s) was calcu- 
lated. When large decelerations and acceler- 
ations were absent, smaller decelerations (210 
beats/min, >60s) were also identified. Since in 
95-97% of normal third trimester fetuses the 
FHR variation ıs >30 ms, this value was taken to 
be the lower limit of normality for our study 
(Dawes et al 1985) 

Cordocentesis was performed as an outpatient 
procedure without maternal fasting, sedation or 
fetal paralysis (Nicolaides et al. 1986). The cord 
vessel sampled was identified as artery or vein by 
the ultrasonic detection of the turbulence pro- 
duced after the intravascular injection of normal 
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Fig. 2. Umbilical vein (UV) blood Po, (left) and pH 
(right) of 25 SGA fetuses plotted on our reference 
ranges (mean, 95th and Sth centiles) for gestation. 
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saline (400 wl). In this study, only pregnancies in 
which the umbilical vein was sampled were 
included Fetal blood (200 pl) was aspirated into 
heparinized syringes and blood pas measure- 
ments used a Radiometer ABL 330 analyzer 
(Copenhagen, Denmark) The fetal temper- 
ature was assumed to be 37°C (Soothill et al. 
1987). 

Since in normal pregnancy the umbilical vein 
blood Po, and pH decrease with gestation (Nic- 
olaides et al. 1989a), the results for the small for 
gestational age (SGA) fetuses were expressed as 
the number of SD by which the measured values 
differed from the appropriate normal mean for 
gestation (delta Po, and delta pH respectively in 
SDs). Regression analysis and unpaired Stu- 
dent’s t-test were used to determine the signifi- 
cance of the relation between FHR variables and 
delta Po,, or delta pH. 


Results 


In this group of 25 SGA features, the mean Po, 
was 2:0 SD (range 0-2-3-7 SD) and the mean pH 
3-4 SD (range 0-7~10-7 SD) below the respective 
normal mean for gestation (Fig. 2) In 20 (80%) 
of the fetuses the Po, and/or pH were below the 
Sth centile for gestation FHR vanation was sig- 
nificantly associated with both delta Po, (1=25, 
r=0-66, p<0 05, Fig. 3) and delta pH (r=0-69, 
p<0-05; Fig. 4). 

Accelerations were absent in four (16%) of 
the FHR traces and both the mean delta Po, 
(—3-42 SD) and the mean delta pH (—6-12 SD) 
of this group of fetuses were significantly lower 
than in the 21 fetuses with accelerations (mean 
delta Po,=—1-69 SD, t=—4:21, P<0-001 and 
mean delta pH=—2-85 SD, t=—3-27, P<0-01) 





FHR variation (ms) 


Fig. 3. Relation of fetal heart rate (FHR) variation and 
umbilical vein blood A Po, 1n 25 SGA fetuses 
(l=decelerations absent + accelerations present; 
Li=decelerations + accelerations present, 
@=decelerations present + accelerations absent 
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Fig. 4. Relation of fetal heart rate vanaton and 

umbilical vein blood A pH ın 25 SGA fetuses. 

C=deceleratirons absent + accelerations present; 

KWædecelerations + accelerations present, 

@=decelerations present + accelerations absent. 


Large decelerations were present in 12 (48%) 
of the FHR traces and the mean delta pH of this 
group of fetuses was significantly lower than in 
the group without decelerations (mean differ- 
ence=—1-82 SD, t=2-13, P<0-C5); the mean 
delta Po, was not significantly different in the 
two groups (mean difference=—0-60 SD, 
t=~—1-56). When small decelerations were 
included both the mean delta Po, and mean 
delta pH were found to be significantly lower in 
the 17 fetuses with decelerations than in the 
eight without (delta Po, mean differ- 
ence=—1-08 SD, t=—2-92, P<0 01; delta pH: 
mean difference=—2-14 SD, t=—2-39, P<0-05. 

In the six fetuses with FHR variation <20 ms, 
both the Po, and pH were below the 5th centile 
of the respective normal ranges; in all of them 
there were decelerations In 10 ož the 12 (83%) 
fetuses with variation 20-30 ms, zhe Po, and/or 
pH were below the 5th centile. In four of the 
seven (57%) fetuses with variaticn >30 ms, the 
Po, and/or pH were below the 5th centile, two of 
these fetuses had decelerations. For variation 
<30 ms, the presence or absence of deceler- 
ations or accelerations did not improve the pre- 
diction of blood gas results. 


Discussion 


In this group of severely growth retarded 
fetuses, 80% were hypoxaemic cr acidaemic or 
both. Fetuses with either reduced FHR vari- 
ation, decelerations or absence cf accelerations 
were significantly more hypoxaemic and acid- 
aemic than those with no FHR abnormalities. 
These findings are compatible with previous 
studies where FHR patterns were analysed 


visually and the results were related to preg- 
nancy outcome or blood gas values ın labour, at 
birth or at cordocentesis (Visser & Huisjes 1977; 
Nicolaides et al. 1989b; Visser et al. 1990). In this 
study the FHR patterns were not examined in 
relation to pregnancy outcome because the time 
and mode of delivery were largely based on 
blood gas results at cordocentesis. 

Computerized analysis has made it possible to 
quantify FHR patterns accurately (Henson et al. 
1983; Dawes et al. 1985). In the present study 
there were significant associations between FHR 
variation and umbilical vein blood Po, or pH 
(Figs. 3 and 4) The association between FHR 
variation and blood Po, ıs similar to that 
reported by Smith et al. (1988) who studied 
samples obtained from the umbilical cord at 
elective caesarean section. In contrast, neither 
Smith et al (1988) nor Henson et al. (1983) 
found a significant association between FHR 
variation and umbilical artery pH in samples 
obtained at caesarean section in a heterogen- 
eous group of high risk pregnancies (Henson et 
al. 1983; Smith et al. 1988). Indeed, these 
authors suggested that the reduced FHR vari- 
ation in compromized fetuses 1s not the direct 
result of acidaemia but of hypoxaemia or some 
other factor associated with growth retardation. 
The most likely explanation for this apparent 
discrepancy ın results is the fetal blood vessel 
sampled. Although umbilical artery blood may 
indeed be more representative of the ‘fetal con- 
dition’ (Henson et al. 1983), the activity of 
peripheral chemoreceptors, possible cardiac 
centres in the brain and the heart itself are more 
likely to be influenced by the composition of 
umbilical vein than artery blood An additional 
explanation is the difference in the definition of 
acidaemia. Smith et al. (1988) and Henson et al. 
(1983) considered acidaemia to be present if the 
pH was below a certain fixed value irrespective 
of gestation whereas in the present study acid- 
aemia was defined as a pH value below the fifth 
cenhle of a normal range that changes with 
gestation. 

Computer-assisted analysis of FHR patterns 
provided reproducible numerical data that were 
related to indices of fetal oxygenation. FHR 
variation <20 ms was always associated with 
severe hypoxaemia and acidaemia whereas vari- 
ation >30 ms was suggestive of normal blood gas 
results when decelerations were absent. How- 
ever, when FHR variations were between 20 and 
30 ms, the large scatter in values did not enable 


accurate prediction of fetal Po, or pH, even 
when presence or absence of decelerations and 
accelerations was taken into account. 

The ‘scatter’ of values around the regression 
lines describing the relations between FHR pat- 
terns and Po, or pH (Figs. 3 and 4) could be a 
consequence of the independent or additional 
effects of the deranged endocrinology and 
metabolism found in growth retarded. fetuses 
(Robinson et al. 1979; Nicolaides et al. 1989c). 
Furthermore, the scatter in values may be due to 
the biological variation both in responsiveness to 
intrauterine stress and in inherent FHR pat- 
terns. Support for the latter is provided by Smith 
et al. (1987) who examined a group of normal 
fetuses with low FHR variation and demon- 
strated that perinatal outcome was normal 
despite persistence of low variation throughout 
the third trimester of pregnancy. 

Our data suggest that in SGA fetuses, FHR 
variation <20 ms reflects severe hypoxaemia 
and acidaemia. But, the clinical significance of 
FHR variation >20 ms can only be determined 
by further assessment, such as sequential FHR 
monitoring, which may identify further 
responses to deteriorating intrauterine condi- 
tions (Snijders et al. 1989). Alternatively, other 
non-invasive tests, or cordocentesis are needed. 
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Computerization of a colposcopy clinic 


W. P. SOUTTER 


Summary. The first phase of a paperless computer record has been 
developed at Hammersmith Hospital. The system was designed around 
the work practices of the clinic staff. In this phase the data are collected 
on forms which replace the normal case notes. This information is. 
entered onto an IBM compatible computer by the secretary using a 
quick, user-friendly program written in a dBASE dialect and compiled 
with Quicksilver, The program produces letters to patients and their 
doctors and a printed record of the clinic findings for the case sheet to 
replace the handwritten form. When funding for hardware becomes 
available the data will be entered directly into the system by the medical 
staff in the clinic. Clinic appointment lists are maintained and patients 
‘lost to follow-up’ can be identified. Ad hoc enquiries can be made using 
dBASE III Plus or any similar program. This approach has integrated 
the computerized recording of data in a colposcopy clinic with the 
normal work of the staff involved so that no extra effort is required from 
medical or secretarial staff. The immediate accessibility of patient data 
and the ability to audit the work of the clinic have been particularly 


useful. 


Computerization of clinical data can provide 
important benefits (Gonzalez & Fox 1989) but 
there are several significant problems (Table 1). 

The biggest difficulty is getting reliable infor- 
mation into the system in the first place. The 
system must allow the data to be collected during 
the normal working routine and must not make 
additional demands upon those who collect the 
information. It is essential that the system pro- 
duces output which 1s useful to the users who 
enter data. Letters must appear natural and con- 
tain as much information as a dictated letter. 
Printed notes for the patient’s cas2 sheet must be 
in an easily readable form. If thesz principles are 
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not observed a large amount of information will 
never be recorded on the computer system. In 
one recent report in which data held in an estab- 
lished computerized audit system were checked 
against ward records, it was found that 30% of 
the data were missing from the computer data- 
base (Lyons & Gumpert, 1990). Less than half of 
this was recovered after intensive enquiry by a 
medical audit research coordinator. 
Computerization has a special value in a col- 
poscopy clinic because the women may have a 
premalignant or malignant condition. It is essen- 
tial that the service is organized in such a way as 
to minimize the risk of test results going missing 
or being overlooked and of patients being lost to 
follow-up. Manual systems provide only limited 
protection, are labour intensive and difficult to 
monitor. A computerized system has the poten- 
tial for overcoming these deficiencies and for 
providing the additional advantage of allowing 
an audit of the clinic’s activities. This paper 
describes the development of such a system. 


Table 1. Benefits and difficulties in the 
computerization of clinical records 


Benefits 

. Guides new medical staff 

. Automates correspondence 
Provides legible, printed case notes 

. Patient data are readily accessible 

. Appoitments are made or changed more quickly 
Lost results or defaulting patients are readily 
identified 

7. Audit ts simplified 





A oA mh WD eS 


Difficulties 
1 Data must be collected from every patient 
2 Data collection must be achieved without adding to 
the work load of clinical or secretarial staff 
3 The system must bring tangible benefits to all the 
staff who enter data 
4. The system must be suitable for staff who cannot 
type 
The system must be easy and flexible in use 
. The cost of hardware and software and the 
development time must be acceptable 
7. Modification of the system is often necessary to 
deal with different needs or in the hght of 
experience 


oN n 


Methods 
Objectives of the system 


The main objectives of the system were defined 
as follows: (i) ensure that clinical findings and 
test results are recorded, and that appropriate 
arrangements are made and carried out; (ii) 
reduce the work involved in correspondence; 
(iii) simplify the making and changing of 
appointments; (iv) provide a means of auditing 
the work of the clinic. 


Requirements for the system 


The following were considered essential: (i) no 
member of the clinic staff should have to under- 
take additional work in running the system; (ii) 
no member of staff should have to record the 
same data more than once; (ii) staff entering 
data into the system should see a tangible output 
from their effort. 


System design 
(a) Data input 


The referral letter provides the patient’s name, 
date of birth and address, and the address of the 
referring doctor and of the general practitioner. 
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The history and clinical findings are recorded 
by medical staff on data forms instead of wnting 
notes in the case sheet. There are separate forms 
for first visits, treatment visits and for follow-up 
visits The doctor also records what tests have 
been performed and indicates the provisional 
plan of management. 

The information on the form is entered into 
the computer by the secretary. Since the system 
provides letters automatically, this replaces the 
work of typing letters. She can create a new 
record to record data for the first time, amend 
details already entered, or merely enquire about 
the information in a way that does not allow 
alterations to be made (Fig. 1). There are separ- 
ate series of data entry screens for first visits, 
treatment visits and for follow up visits. Each 
visit record is linked to a corresponding results 
record where the results of the tests and the 
arrangements for further mariagement are 
entered. 

When laboratory results (smear or biopsy) 
become available, the doctor adds these to the 
form and confirms the management plan. The 
secretary enters this new information on the 
computer using the results screen (Fig. 1). She 
then makes an appointment for the patient, 
using the built-in appointment diary, and prints 
out letters to the patient, to her general prac- 





Fig. 1. Colposcopy program showing the flow of 
patient data through the separate modules of the 
system The information may be created, amended or 
enquired upon. The correct patient is identified and 
information for a first visit, a treatment visit or a 
follow-up visit is recorded or inspected Each of these 
visit records 1 linked to a record holding the results of 
the tests performed and the arrangements made for 
the patient. This is linked to the appointment diary 
The output from the system consists of letters, clinic 
notes for the case sheet and clinic lists. 
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titioner and to any other doctor involved in her 
care (Fig. 2). At the same time, the data are 
printed out to replace the hand-completed form 
ın the case notes after being checked and signed. 
Clinic lists can also be printed out when 
required. 


(b) Data recording methods 


Data items were categorized as eher essential 
or non-essential. Essential data included any 
information required to enable appropriate 
management decisions to be taken, or which 
would be used in routine reports or future audit. 

The essential data items were entered in a cod- 
ified form so that they could be analyzed. This 
was achieved by presenting the user with a menu 
of choices and inviting the selection of one or 
more items from the menu (Fig. 3). The gynae- 
cological history, the history of previous treat- 
ment to the cervix and clinical findings are 
among the data collected in this way. Very useful 
by-products of codification are the reduced 
demands on disc storage space and the improve- 
ment in data security. 

In order to be able to record all the infor- 
mation the doctor wishes to enter, the scope of 
the data items must not be too restrictive. The 
relevant clinical findings may well include the 
results of pelvic examination or inspection of the 
vagina or the vulva in addition to tke colposcopic 
examination of the cervix. Treatment of cervical 
disease might include laser therapy, diathermy, 
knife cone biopsy or hysterectomy. A substantial 
proportion of these patients might also need 
treatment of vaginal or vulval disease. All of 
these are recorded with single key-strokes 
selected from a menu. Error checking proce- 


Priat case naise 


Fig. 2. Output from colposcopy program. The menu 
options available on the output menu allow the 
automatic generation of letters and case notes when 
the results and arrangements have been recorded. 
Case notes may also be pnnted by specific request as 
shown The list of patients attending clinics are printed 
with comments about the clinic or bout individual 
patients if required 


dures prevent the entry of a character not shown 
on the menu. 

Non-essential data items are recorded to 
enable the medical staff to record on the com- 
puter all the information they collect so that they 
do not need to write a separate note in the case 
sheet as well. This 1s achieved by providing semi- 
structured, free-text entry fields with appro- 
priate on-screen guidance (Fig. 4). The past and 
current medical history and the history of any 
drugs being taken or any drug allergies are some 
of the free-text entries 

Because the long-term aim is that the doctors 
should enter data directly into the computer in 
the clinic, the input 1s designed not to require a 
high level of keyboard skills. This 1s achieved by 
entering all essential items of information with a 
single character chosen from a menu displayed 
on screen. 


(c) System output 

So that medical staff do not have to write the 
same information again in the case notes, the 
system must be capable of printing out the 


recorded data for the case notes (Fig. 5) This 1s 
done after the test results and definite arrange- 


Abnormalities seen on the cervix 

Circle on the list below, any abnormalities 
noted. If you enter “O” for other, wnte a brief 
description. 


N = No abnormality sean 
M = Metaplasia 
A = Atrophic changes 
C = Condylomatous warts 
F = Flat warty change 
T = Congenital transformation zone 
1=CINI 
2= CIN Il 
3=CINII 
4 = Microinvasion suspected 
5 = Stage lb seen calposcopically 
6 = Clinically overt invasion 
7 = Adenocarcinoma suspected 
8 = Indecisive/unsatisfactory colposcopy 
P = Post-hysterectomy—no cervix! 
O = Other 
specify ... 


Position of the squamo-columnar junction 
Circle the relevant code. 


1 = On the ectocervix 

2 = Seen easily in the canal 

3 = Hidden In the canal 

0 = No cervix—previous hysterectomy 





Fig. 3. A portion of the data collection form for menu 
entry of colposcopy findings 


{5] SYMPTOMS 

Enter the date of onset and a description of up 
to four symptoms which you wish to record in 
detail Wnte these bnefiy as you would wish 
them to appear In the case sheet. 


1. Date of Onset . . 
Description 
Date of Onset . . 
Description 

. Date of Onset. . . 
Description... . . 

. Date of Onset 


Description... 





Fig. 4. A portion of the data collection form for free- 
text entry of relevant symptoms. 


ments for the patient are known. These printed 
notes for the case sheet are produced at the same 
time as the letters and are signed by the doctor 
responsible for collecting the data when signing 
the letters. In addition, because the system can- 
not record graphical information, the clinician 
can then copy to the printout any drawings he 
has made in the clinic which he wishes to include 
in his notes. 

The system produces letters to the general 
practitioner and to any other referring doctor. 
The letters reproduce much of the detailed data 
collected in the clinic rather than being a stan- 
dard letter with little information specific to his 
patient. Letters to the patients contain explana- 
tory information reinforcing what has already 
been discussed in the clinic. All of the letters and 
forms for the case sheet are produced automati- 
cally and do not need to be enhanced or modified 
by a separate word-processing package. 

Error checking ts included in the choice of let- 
ters too. This avoids the risk of inappropriate let- 
ters being sent out or of inappropriate 
management being implemented 

A clinic diary records all the appointments. A 
comment area for each clinic allows relevant 
notes to be entered—for example the absence of 
a member of staff on holiday. Similarly, a note 
may be written about each patient with an 
appointment. A printout of the clinic diary is 
provided for staff in the clinic. 

A list can be generated of patients who appear 
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to have been lost to follow-up or who have mis- 
sing results The system is sufficiently flexible to 
allow the generation of ad hoc enquiries when 
required The system codes can be readily trans- 
lated into ICD codes for Korner statistics. 


Software 


The program was written in dBASE using 
dBASE IO Plus (Ashton-Tate (UK) Ltd, 
Maidenhead). This was much easier than trying 
to develop the database from scratch in a lan- 
guage like C A further, major advantage of this 
approach was that users are able to make ad hoc 
enquiries using the interactive facilities of 
dBASE II or IV. In order to speed execution of 
the program and to make use of advanced fea- 
tures like windows, the program was compiled 
with Quicksilver (Wordtech Systems Inc, 
Orinda, California). By wnting the program ‘in 
house’ it was possible to revise the program in 
the light of practical experience. 


Hardware 


The computer chosen to run the program is a 
12MHz 80286 IBM compatible machine with a 
40Mb hard disc and a tape drive for making daily 
backup copies of the database. The same com- 
puter is also used by the secretary for wordpro- 
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Fig. 5. An example of the clinic notes produce by the 
system for the case sheet. The diagram is redrawn by 
hand when the note ts signed by the doctor. 
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cessing. When patients phone for information or 
to change appointments, it is easy to switch 
quickly from word processing to the colposcopy 
program and back again without shutting down 
either program. This is achieved with a multi- 
tasking program (Desqview 2-2—Quarterdeck 
Office Systems, Santa Monica, California) in 
combination with an expanded memory board. 


Results and discussion 


The system has now been in use since April 1988. 
Initially, its use was confined to two of the col- 
poscopy sessions in Hammersmith Hospital to 
allow a settling-in period while bugs in the pro- 
gram and problems in the implementation could 
be identified and corrected. An enhanced ver- 
sion was installed in February 1989. This add- 
ressed the implementation problems that had 
emerged from the initial trial period. 

The system consists of a suite of 20 database 
files and 22 index files. It 1s run by 18 compiled 
and linked dBASE programs. With 970 patients 
on file a record will be located in under 3 s. Typi- 
cally, a new data screen will be presented ın less 
than 2s. 

The data collection forms undoubtedly look 
intimidating at first but the medical staff soon 
become adept in their use and iind that data 
recording is faster than traditionel methods. In 
addition, the forms provide guidance for new 
staff and act as an aide memoire to experienced 
clinicians in collecting essential data. The infor- 
mation is often more legible than the clinician’s 
usual handwniting! 

Although the system cannot record diagrams, 
it takes only a moment to copy the drawing made 
of the cervix to the printed case notes before 
signing the printout and the letters generated. 
This 1s also an opportunity to add or copy any 
other brief comments which the program cannot 
include. Over 90% of the correspondence is pro- 
duced by the program but there are still situ- 
ations where an individual letter is preferable 

A major advantage has been the immediate 
accessibility of the patients’ records and appoint- 
ment details. When a patient phones to change 


her appointment the secretary can locate her 
record in 30 seconds. A new appointment can 
then be provided and recorded within a further 
one minute. To allow this sort of enquiry, it has 
been particularly important for the secretary to 
be able to move quickly and easily between her 
word processing and the colposcopy program. 

The ability to identify women lost to the 
system has been invaluable. Two searches per- 
formed 3 months apart identified several women 
who were in danger of being lost to follow up. 
The database has already proved useful in clini- 
cal audit and research, allowing the histological 
diagnosis based upon colposcopically directed 
punch biopsies to be compared with that made 
from the subsequent laser cone biopsy (Skehan 
et al. 1990). As a result, the management pro- 
tocols in the clinic have been modified. The 
results of these changes will be monitored with 
the help of the program. 


Conclusions 


The introduction of information technology to a 
colposcopy clinic has proved to be valuable in 
managing the large amount of vital information 
generated and in reducing the risk of losing data 
or of patients being lost to follow up. Of par- 
ticular importance has been the integration of 
the new system into established practices so that 
medical and secretarial staff are not being asked 
to undertake additional duties. 
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Direct antenatal fetal electrocardiographic waveform 


analysis 


S. ARULKUMARAN, U.NICOLINI, N. M. FISK, Y. TANNIRANDORN, 


K. G. ROSEN, C. H. RODECK 


Abstract 


Objective—To establish a technique for continuous recording of fetal elec- 
trocardiograms (ECG) for waveform analysis in the antenatal period 
Design-—Prospective descriptive study. 

Setting—Fetal Medicine Unit, Queen Charlotte’s and Chelsea Hospital, 
London, UK 

Subjects—35 women undergoing antenatal fetal blood sampling 
Interventions—One end of an insulated Cooner wire was attached to the sam- 
pling needle and the other to an automatic ECG-ST waveform analyser. 
Main outcome measures—ECG signals were obtained with the needle in the 
fetal abdomen during intrahepatic umbilical vein sampling or aspiration of fetal 
urine but not when ıt was in the placental cord insertion. 
Results—Continuous recording of the T/QRS ratio was obtained for a total of 
166 min (mean 8 min per fetus) from 20 fetuses (16-38 weeks). The T/QRS ratio 
had no correlation with gestational age and fetal heart rate and was simular to 
values described in term fetuses in labour. 

Conclustons—The technique described can identify ST waveform changes and 
may be useful in the investigation of fetal cardiac arrhythmias, intrauterine 
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growth retardation and in monitomng fetal transfusions. 


Fetal electrocardiograms (ECGs) have been 
obtained directly from the fetus in labour to 
assess fetal wellbeing. ECG waveform 
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abnormalities such as ST segment elevation and 
an increase in T wave height are associated with 
fetal hypoxaemia (Jenkins et al. 1986; Arulkum- 
aran etal. 1990). In the antenatal period the fetal 
ECG has been indirectly obtained transabdomi- 
nally but due to low signal to noise ratio, record- 
ings have been adequate only for the 
measurement of R wave intervals and hence to 
compute the heart rate (Wheeler et al. 1978; 
Carter et al. 1980). However, the potential clini- 
cal value of waveform analysis has stimulated 
efforts to umprove the antenatal detection of 
fetal ECG (Oostendorp et al. 1989). We describe 
preliminary experience with a new technique for 
direct recording of the fetal ECG and waveform 
analysis dunng the antenatal period. 


Subjects and methods 
Thirty-five women with singleton pregnancies 
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between 16 and 39 weeks gestation, who were 
undergoing clinically indicated fetal blood sam- 
pling or aspiration of fetal urine, gave informed 
consent to inclusion in this study which was 
approved by the hospital ethics committee. The 
indications for fetal blood sampling (FBS) were 
the need for rapid karyotyping in 15 (10 for 
maternal age, three for obstructive uropathy and 
two for fetal growth retardation), Rh allormmu- 
mization in 18 and autoimmune thrombocytope- 
nia in two. Premedication or fetal paralysis was 
not used. 

FBS was performed as described previously 
(Nicolini et al. 1990a) and a wire was clipped to 
the hub of the spinal needle The teflon coated 
wire was 60cm in length, 0-1 mm in diameter 
and was of stainless steel (Cooner Sales Inc., 
Chatworth, California) The other end was con- 
nected to the signal receiving socket of 
STAN—an ECG ST waveform and fetal heart 
rate monitor (Cinventa AB, Mol:ndal, Sweden). 
Two adhesive skin electrodes on maternal thigh 
connected to the equipment acted as reference 
and ground electrodes. The ECG signal was fed 
to a small pre-amplifier near the subject and the 
amplified signal was passed to the STAN recor- 
der through an isolation unit. The ECG stgnal 
was processed by the STAIN recorder as 
described elsewhere (Lilja et al. 1988). The 
height of the T wave and the total height of the 
QRS complex were calculated from the average 
ECG complex based on 30 such complexes and 
the T/QRS ratio was printed on a recording 
paper run at 1 cm/min. The average fetal ECG 
was plotted in analog form at 2-min intervals 
along with the continuous fetal heart rate trace. 
The ECG signal was displayed on a screen allow- 
ing immediate identification of poor signal qual- 
ity. The recordings were obtaired only for the 
duration of the indicated procedure 

The purity and fetal source of blood samples 
was checked at the time by separats red cell vol- 
ume distributions on a particle size analyser 
(Coulter Channelyzer C-256, Coulter Electron- 
ics, Luton, UK) and later confirmed by the Klei- 
hauer-Betke test. The haematocrit in fetal blood 
was determined by a Coulter S plus counter. 
Blood gas analysis was performed on 250 yl of 
fetal blood collected into heparinized capillary 
tubes. Published normal ranges were used for, 
blood gases (Soothil et al. 19864 


Results 
It was not possible to obtain fetl ECG signals in 


any of the five pregnancies in which the site of 
sampling was the umbilical vein at the placental 
cord insertion. Satisfactory signals without inter- 
ference from the maternal ECG were obtained 
in 20 of 30 fetuses who had the needle passed via 
the anterior abdominal wall into the intrahepatic 
vein or the fetal bladder. There were no obvious 
maternal or fetal differences between those with 
and those without successful ECG recording. 
The fetal haematocnt was 13-38% (mean 
22°5%) ın Rh fetuses and normal in all other 
fetuses. No fetus was hypoxaemic nor acid- 
aemic ECG waveform analysis was performed 
for a total of 166 min (range 2-20 min; mean 8 
min) in the 20 fetuses. FHR ranged from 120 to 
190 min. The mean T/QRS ratio ranged from 
0-04 to 0-28 and did not correlate with gestation 
or FHR (r = 0-06 and 0-08 respectively 
(Pearson’s correlation coefficient)). 


Discussion 


This study indicates that ECG signals can be 
obtained directly from the human fetus in utero 
without interference from maternal ECG signals 
provided the needle is in the fetus. The T/ORS 
ratios obtained were similar to those reported 
for term fetuses in labour (Lilja er al. 1988; New- 
bald et al. 1989; Arulkumaran et al. 1990). 

In labour the ECG is measured differentially 
between one electrode attached to the fetal scalp 
and one skin electrode on the maternal thigh and 
a third electrode in contact with the cervix or 
amniotic fluid acting as a reference. This creates 
a unipolar ECG lead which identifies ST wave- 
form changes along the Y axis (crown rump) and 
has been found to be optimal for T wave detec- 
tion (Lindecrantz et al. 1988) Our preliminary 
observations suggest that satisfactory ECG com- 
plexes can be obtained with the needle inserted 
into the fetal abdominal wall and two skin elec- 
trodes attached to the maternal thigh This 
arrangement appears to be adequate for identi- 
fication of ST waveform changes but further 
studies are needed to establish this. 

There are several possible clinical appli- 
cations. Antenatal fetal blood sampling to assess 
acid base balance in growth retarded fetuses 
with abnormal blood velocity waveforms is of 
dubious value (Nicolini et al. 1990b). However, 
study of the ECG waveform (T/QRS ratio) and 
its relation to fetal-acid/base status in compro- 
mised fetuses might improve the understanding 
of fetal adaptation to hypoxaemia and also might 
help in predicting perinatal outcome. 


Intravascular transfusion has become the 
accepted therapy for fetal anaemia secondary to 
red cell alloimmunisation (Rodeck & Letsky 
1989). During transfusion, the turbulent flow of 
blood in the umbilical vein is monitored with 
ultrasound in order to confirm correct needle 
placement This cannot be done continuously as 
the ultrasound probe has to be moved inter- 
mittently to observe the fetal heart rate. The 
technique described here can record the heart 
rate from the ECG and would permit undivided 
sonographic attention to be given to the site of 
transfusion. Furthermore, analysis of the ECG 
waveform during transfusion could be of value in 
the early recognition of complications, such as 
cord haematoma and tamponade. 

Finally direct fetal ECG analysis 1s likely to be 
of value in the investigation of fetal cardiac 
arrhythmias and in monitoring their therapy in 
utero The method is greatly strengthened by the 
independence of the T/QRS ratio from gesta- 
tional age and heart rate allowing its application 
in a variety of circumstances and for the results 
to be compared; but further technological 
development in the signal detection are needed 
in order to achieve a higher rate of successful 
recordings than that achieved in the present 
series 
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Difficulties in the diagnosis of congenital toxoplasmosis 
by cordocentesis. Case report 


R. E. HOLLIMAN, J.D.IOHNSON, G. CONSTANTINE, 
J. G. BISSENDEN, K. NICOLAIDES, D. SAVVA 


Case report 


A 28-year-old woman who booked at 17 weeks 
gestation had read about toxoplasmosis in a 
newspaper and wished to know her status with 
regard to this infection. After discussion of the 
limitations of serological testing and consider- 
ation of the potential sequelae, a sample of 
maternal blood was investigated for toxoplasma. 
Her serology indicated acute toxoplasmosis. 
Further questioning revealed a history of foreign 
travel 8 weeks before conception and a mild 
influenza-like illness at 6 weeks gestation. Ultra- 
sound did not show any fetal abnormality and 
she chose to continue the pregnancy. 
Amniocentesis at 20 weeks for isolation of 
Toxoplasma gondii by animal! :oculation did 
not confirm fetal infection. The woman was 
given prophylactic spiramycin 3g daily. At 23 
weeks amniocentesis was repeated and cordo- 
centesis was undertaken. The purity of fetal 
blood was confirmed by a Kleihauer test. In view 
of the positive fetal serology the woman was 
given alternating courses of spiramycin 3 g daily 
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for 21 days and a combination of pyrimethamine 
25 mg/day, sulphadiazine 2 g/day and folinic acıd 
5 mg twice weekly for 21 days. This alternating 
antiparasitic therapy was continued until 38 
weeks gestation when spontaneous labour 
ensued. A female infant was born by ventouse 
and there were no postnatal maternal 
complications. 

The baby was born in good condition with 
Apgar scores of 9 at 1 min and 10 at 5 min. Her 
birthweight was 2800 g (10th centile), length 
50cm (50th centile) and head circumference 
33 cm (10th centile). There were no clinical stig- 
mata of congenital infection. A skull X-ray did 
not show intracranial calcification and liver func- 
tion tests were normal. When the infant was 3 
days old, a loud pan-systolic heart murmur was 
heard. Investigations revealed a ventricular sep- 
tal defect of minimum clinical significance. 

Because of the serological results the baby was 
treated for 3 weeks with spiramycin 100 mg/kg/ 
day in two doses, and then for 6 weeks with a 
combination of pyrimethamine 1 mg/kg/day in 
two doses, sulphadiazine 200 mg twice daily and 
folinic acid, Smg twice weekly. Alternating 
courses of these drugs were given until the baby 
was 7 months old. During treatment with pyri- 
methamine white blood cell counts were 
checked weekly to detect bone marrow suppres- 
sion. Mild leukopenia was noted, with the lowest 
neutrophil count being 0.88 x 10°/1. 

Regular clinical and ophthalmological fol- 
low-up of the child revealed no abnormality. 
When last seen, at the age of 7 months, her 
growth, developmental and ophthalmic assess- 
ments were normal. 


Laboratory investigations 


Toxoplasma-specific IgG was measured using 
the dye test, direct agglutination test and latex 


Diagnosis of congenital toxoplasmosis by cordocentesis 


Table 1. Toxoplasma specific antibody findings in mother and infant 


Latex 
Dye test agglutination 

Serum sample (IU) test (titre) 
Maternal 

At 23 weeks 250 256 

At delivery 125 256 
Fetal 

At 23 weeks 31 16 

At delivery 250 ~ 
Infant (weeks) 

3 62 64 

28 2 2 

30 <2 <2 
~ = not performed 


agglutination test (Johnson et al. 1989). Specific 
IgM estimation was by a double sandwich 
enzyme linked immunosorbent assay (DS- 
ELISA) and immunosorbent agglutination 
assay (ISAGA) (Duffy et al. 1989). Parasite iso- 
lation was attempted by intraperitoneal inocu- 
lation of laboratory mice. In addition, a recently 
developed DNA based assay was employed 
(Savva et al. 1990). Serological results are shown 
in Table 1 and parasite isolation and DNA probe 
findings in Table 2. Serological studies con- 
firmed acute toxoplasma infection of the mother 
and specific IgM was detected in fetal blood 
obtained by cordocentesis. Toxoplasma-specific 
nucleic acid was detected in cord blood and pla- 
cental’ tissue samples taken at delivery. How- 
ever, DNA probe investigation of neonatal 
blood samples showed no evidence of infection 
of the child and serial assessment showed com- 
plete loss of passively acquired specific IgG by 
the age of 7 months. 


Table 2. Toxoplasma gondii isolation results 


Time of 
samphng 
(weeks Animal DNA 


Sample gestation) inoculation probe 
Amniotic fluid 20 Neg Neg 
Fetal blood 23 Neg Not 
performed 
Amniotic fluid 23 Neg Neg 
Placenta At birth Neg Pos 
Cord blood At birth Neg Pos 
Neonatal blood At birth Neg Neg 





Direct IgM IgM 

agglutination ELISA ISAGA 

test (units) (EIU) (Index) 

512 39 (Pos) 12 (Pos) 

— 69 (Pos) 12 (Pos) 

128 5 (Neg) 11 (Pos) 

— 0 (Neg) 0 (Neg) 

-= 0 (Neg) 0 (Neg) 

- 0 (Neg) 0 (Neg) 

— 0 (Neg) 0 (Neg) 
Discussion 


The management of T. gondii infection preg- 
nancy includes maternal and fetal investigation, 
prophylactic and therapeutic antıparasitic treat- 
ment and also consideration of legal termination 
of pregnancy (Daffos et al. 1988). Calls for the 
introduction of routine antenatal screening for 
this infection and media interest have recently 
led to an increased demand for fetal assessment 
in cases of acute maternal toxoplasmosis (Joyn- 
son & Payne 1988). 

If antenatal therapy is to be of benefit it is vital 
that fetal toxoplasmosis is diagnosed specifically. 
Congenital toxoplasmosis affects. not only the 
newborn but can also result in severe visual 
impairment presenting late in childhood or 
during adult life. 

Fetal blood sampling by cordocentesis is advo- 
cated for fetal assessment (Grose et al. 1989). 
Measurement of specific IgM in of fetal blood 
requires a highly sensitive and specific assay. 
Currently, the recommended technique is 
ISAGA which has shown to be significantly 
more sensitive than DS-ELISA with no differ- 
ence in specificity. Using ISAGA, Daffos et al. 
(1988) detected specific IgM in fetal blood 
samples from 9 of 39 pregnancies where the 
infant was subsequently found to have congeni- 
tal toxoplasmosis. The low sensitivity of IgM 
assessment was thought to be a result of the rela- 
tive immaturity of the fetal immune system at 
the time of sampling and inhibition of IgM syn- 
thesis due to the suppressive effect of IgG pass- 
ively transmitted from the mother. However, 
the specificity of ISAGA was reported to be 
absolute: no positive reactions in fetal samples 
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were ever associated with uninfected children 
(Daffos et al. 1988). Our finding of an ISAGA 
reactive blood sample taken from a uninfected 
infant may have been a false positive finding. 
This might have been the result of contamina- 
tion of the fetal sample with maternal blood but 
Kleihauer testing did not reveal such contam- 
ination. The use of multiple tests to exclude 
maternal contamination of fetal blood samples 
has been suggested but this reduces the propor- 
tion of the sample available for diagnostic pur- 
poses (Forestier et al. 1988). A further 
explanation for our observation could be the 
transplacental passage of non-viable T. gondii 
leading to stimulation of the fetal immune 
system without an active disease process. Our 
experience indicates a need for caution when 
interpreting toxoplasma-specific IgM assays on 
fetal blood as ISAGA reactivity cannot be 
assumed to be an absolute indication of fetal 
infection. In our patient, the child received 
potentially toxic treatment and underwent 
extensive ophthalmic and paediatric follow up. 
In retrospect this management was unnecessary. 

Of the many fetal blood investigations Daffos 
et al. (1988) claimed that parasite isolation had 
the greatest predictive value; they isolated T. 
gondii from 34 of 42 fetuses (64%) with congeni- 
tal infection by inoculation of fetal blood and 
amniotic fluid in laboratory mice. This inves- 
tigation must be continued for up to 45 days to 
achieve optimum results. As cordocentesis is 
performed at 20-24 weeks gestation, isolation of 
the parasite would involve consideration of a 
late termination. A reduction in the time 
required to generate diagnostic results would be 
advantageous. Tissue culture techniques could 
speed up diagnosis but they are less sensitive 
(Hughes et al. 1986) Preliminary studies have 
suggested that detection of toxcplasma-specific 
DNA in clinical samples may represent a rapid 
method of investigation with comparable or 
superior sensitivity to established methods 


(Savva et al. 1990). Cordocentesis yielded insuf- ` 


ficient fetal blood to permit DNA investigation 
in our patient. However, neonatal blood con- 
tained no detectable toxoplasma DNA. The 
detection of toxoplasma DNA in concurrent 
samples of placenta and cord blood may repre- 
sent maternal parasitaemia and contamination 
of these samples with maternal blood. Failure to 
isolate the parasite following an-mal inoculation 
of cord blood and placental tissue may represent 
lower sensitivity of this technique compared 


with DNA detection. False positive reactions 
using the DNA probe method have not been 
reported (Savva et al. 1990). Isolated infection 
of the placenta without passage of the parasite to 
the infant has been noted, particularly after spi- 
ramycin treatment of the mother (Couvreur et 
al. 1988) and could account for our observations. 

The case described illustrates the complexity 
of the diagnosis and management of toxoplas- 
mosis in pregnancy and the need for an inte- 
grated multi-disciplinary approach to achieve 
optimum care of the patient. 
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CA 125 and preterm prelabour rupture of 
the membranes 
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W6 7DQ 


Conservative (expectant) management of pre- 
term prelabour rupture of the membranes 
(PPROM) is often undertaken 1n the knowledge 
that perinatal deaths from immaturity exceed 
those from infection (Daikoku et al. 1981). 
There 1s, however, the risk that amnionitis may 
develop and this has been estimated to occur in 
60-65% of cases (Hawrylyshyn et al. 1983; 
Ismail et al 1985; Fisk et al. 1987). Clinical signs 
are usually a late development, and the ESR and 
white cell count are of little climical value. 
Although there is a significant association 
between elevated C-reactive protein (CRP) 
levels, clinical amnionitis and _ histological 
amnionitis, its usefulness is limited by lack of 
sensitivity and overlap between affected and 
non-affected cases (Fisk et al. 1987). 

CA 125 is a tumour antigen identified by 
monoclonal antibody OC-125 and has been 
extensively studied ın the diagnosis and monitor- 
ing of ovarian epithelial carcinoma. It has also 
been found in endometrium and decidua. High 
levels are found in the decidua and amniotic fluid 
in early pregnancy, with consequently high 
serum levels, which return to non-pregnant 
levels by the second trimester (Jacobs etal 1988, 
Haga et al. 1986). CA 125 1s elevated in patients 
with proven pelvic inflammatory disease (PID), 
and falls during antibiotic treatment (Paavonen 
et al. 1989) CA 125 can be localized immunohis- 
tochemically to reactive mesothelial cells in 
areas of inflammation and adhesions, and in 
pregnancy to the ammiotic membrane and 
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amniotic fluid (Halla et al 1986; Nanbu et al 
1989). 

It was hypothesized that as CA 125 was known 
to be present ın normal decidua and amnion, and 
raised levels have been associated with other 
forms of pelvic infection, that ıt might be of 
value as a marker for amnionitis in PPROM. It 
seemed logical that this might be more sensitive 
than CRP, which 1s less specifically related to the 
tissues which are actually involved in amnionitis. 
There are no published data using CA 125 in this 
way. 


Subjects and methods 


A prospective blind pilot study was conducted 
Daily serum CA125 and CRP levels were 
measured in women after 26 weeks gestation 
with confirmed PPROM in whom conservative 
management was already indicated, until 
delivery Those with clinical signs of infection at 
the time of PPROM were excluded. The pres- 
ence or absence of diffuse amnionitis was diag- 
nosed histologically, using published cnteria 
(Benirschke 1961). Results were not available to 
the clinicians. CA 125 was measured immuno- 
radiometrically with a commercially available 
kit (Cancer Antigen CA 125, CIS (UK) Ltd.) 
using a gamma-counter (LKB 1277 Gamma 
Master). CRP was measured by rate nephalo- 
metry (Beckman Instruments Array Protein 
System). A CA 125 level of 35 U/ml and a CRP 
level of 20 mg/l were taken to be the upper limit 
of the normal range for our laboratory. The 
levels of CA 125 and CRP in the last sample 
before delivery were compared using the Mann- 
Whitney U-test. 


Results 


Seventeen women were screened, and 26 blood 
samples taken The number of samples taken 
per woman varied between 1 and 7. Five women 
had histologically confirmed diffuse chorioam- 
nionitis (29%) and in two of these neonatal 
infection was confirmed subsequently. In the last 
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Fig. 1. Distribution of CA 125 and C-reactive protein 
(CRP) levels in last serum samples obtained before 
delivery in pregnancies with preterm prelabour 
rupture of the membranes, (@) infected pregnancies, 
(x) noninfected pregnancies 


sample taken before delivery the mean CA 125 
was 35 U/ml (range 5-137 U/ml, a=17) and the 
mean CRP was 4-2 mg/l (range <2—41 mg/l, 
n==11). There was no correlation between 
CA 125 and CRP levels (r=—0-11). There was 
no confirmed infection in the woman who had 
the highest CA 125 level (137 U/ml) and her 
CRP level was <2 mg/l The last CRP level was 
significantly higher ın the infected pregnancies 
than in the uninfected pregnancies (P<0-05), 
whereas the last CA 125 level did not differ sig- 
nificantly between the two groups. 


Discussion 


CA 125 does not appear to be a clinically useful 
marker for chorioammonitis. Although one 
might have expected a relation between the 
development of raised CA125 levels and 
impending amnionitis, no such relation was 
apparent Despite finding consistently higher 
CA 125 levels than were reported previously in 
the third trimester (Jacobs et al. 1988), there was 
gross overlap between infected and non-infected 
pregnancies, such that a cut-off bevel could not 
be proposed It is concluded that CA 125 1s of no 
value in the diagnosis of subclinical infection in 
women with PPROM. 
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Haematometra secondary to hormone replacement 


therapy. Case report 


NICHOLAS MORRIS, NAZAR AMSO, 


Case report 


The patient was a 63-year-old multiparous 
woman, who presented with lower abdominal 
pain and tenderness of 4 months duration. The 
patient’s recent past medical history was that she 
had complained of lower back pain for several 
months. She was 11 years post-menopausal. A 
bone density scan revealed a density one stan- 
dard deviation below normal for her age, and 
she was prescribed a combined hormone 
replacement preparation. 

Two months after hormone therapy was 
started, she developed lower abdominal pain 
and was referred to a general surgeon. At that 
time, sigmoidoscopy and barium enema were 
normal, and no further action was taken Two 
months after this, she continued to have abdomi- 
nal pain and was admitted to hospital She had 
not experienced a withdrawal bleed during these 
4 months of treatment She was found to be 
apyrexial and normotensive. Abdominal exam- 
ination elicited tenderness in the supra pubic 
region Vaginal examination revealed an atro- 
phic vulva and vagina 

The cervix could not be identified On buma- 
nual examination, a cystic mass equivalent to a 
12 week size gravid uterus was palpated 
Abdominal and vaginal ultrasound scans were 
performed These showed an enlarged uterus, 
measuring 12-6 x 4:1 x 76cm The uterine 
cavity was distended and contained low level 
echoes, consistent with a haematometra. Both 
ovaries were normal in size and in appearance. 
The uterus was drained under general anaes- 


thesia through the cervix, using direct vaginal 
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ultrasound guidance; 500 ml of altered blood 
was drained. A Foley’s catheter and Yates’ drain 
were placed inside the uterine cavity for 5 days, 
to maintain the patency of the cervical os. The 
patient was readmitted to hospital 3 weeks later, 
and a dilatation and curettage was performed. 
The findings showed that the uterus had 
returned to normal size and that the cervix 
remained patent, The histology of the endo- 
metrium confirmed fragments of inactive endo- 
metrium, with a mild to moderate inflammatory 
infiltrate. There was no evidence of malignancy. 
Séveral weeks later the cervix was tested by a 
metal sound and was found to be patent. She had 
since decided not to continue with hormone 
replacement therapy. 


Discussion 


Hormone replacement therapy 1s effective in the 
prevention of osteoporosis However, it 1s most 
efficient in women who have had an early meno- 
pause or are less than 65 years old (Savwvas et al. 
1987). This patient was 63 years old, and was 
given hormone replacement therapy 11 years 
after the menopause because of her backache 
and to prevent osteoporosis. 

Sadly no pelvic examination was performed 
before initiating the treatment and furthermore 
ıt took 4 months before the patient was referred 
to the gynaecology department. 

Haematometra has been described as a com- 
plication of hormone replacement therapy fol- 
lowing radiation for cervical cancer (Sauer 
1988) The radiation treatment resulted in cervi- 
cal stenosis and the consequent development of 
a haematometra. In the management of this 
patient, the vaginal ultrasound demonstrated 
not only the distended corpus of the uterus, but 
also provided the safest point of entry into the 
cervical canal. This reduced the risk of perfor- 
ation to bladder, bowel or blood vessels. Wein- 
stein (1987) considered that continuous 
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oestrogen and progestogen therapy was a better 
method of hormone replacement for women at 
risk of cervical stenosis. This treatment would 
result in the endometrium remaining atrophic 
and so bleeding would be minimal. This therapy 
should therefore be considered for women who 
not only have undergone surgery or radio- 
therapy to the cervix but also are started on 
treatment several years after the menopause 
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Patient selection for hysteroscopic endometrial 
resection 

Dear Sir, 

We would agree with Rutherford et al. [Br J 
Obstet Gynaecol (1991) 98, 228-230] that the 
new minimally invasive methods of treating 
menstrual problems need careful assessment 
before their widespread introduction into clini- 
cal practice. This can only be done by a prospec- 
tive randomized trial, as pointed out by Stirrat et 
al (1990). 

Both endometrial resection and laser ablation 
were introduced at Aberdeen Royal Infirmary at 
the beginning of 1990 After 6 months experi- 
ence to obviate the problems of the ‘learning 
curve’, we commenced a randomized tnial, 
funded by the Scottish Home and Health 
Department, comparing the two conservative 
procedures with hysterectomy in patients with a 
clinical diagnosis of dysfunctional uterine bleed- 
ing. This will avoid the problem of retrospective 
classification of the reason for operation, often 
not clearly recorded in the case notes, and we 
hope it will also identify predictive factors for 
success or failure of conservative treatment 
Outcome will be measured not only in terms of 
symptomatic relief and complication rates, but 
by psychosocial changes and general health 
status. We aim to recruit around 250 patients 
over a 2-year period. 

Of 71 patients recruited to date, 76% have sig- 
nificant dysmenorrhoea. Of 21 hysterectomies 
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External cephalic version at term: how high are 
the stakes? Commentary 


Dear Sir, 
I fully agree with Dr Hofmeyr’s [Br J Obstet 
Gynaecol (1991) 98, 1-3] view that ‘an attitude 


on study patients, only 9 (43%) had no pathol- 

ogy at laparotomy. We hope to confirm or refute 

the suggestions made by Rutherford et al, that 

these procedures should not be used in the pres- 

ence of pathology such as fibroids or endometn- 

osis, or where other symptoms, such as pain, are 

present. Whether endometrial ablation and 

resection can treat these women successfully 1s 

one of the many questions that need rigorous 

scientific assessnent before the future role of 
these methods is clear. 

S. B. Pinion 

H. C. Kitchener 

D. E. Parkin 

D. R. Abramovich 

Department of Obstetrics and Gynaecology 

I. Russell 

Health Services Research Unit 

D. A. Alexander 

Department of Mental Health 

Aberdeen Royal Infirmary 

Foresterhill 

Aberdeen 
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of elegant distaste (for external cephalic version) 
is no longer tenable’ in 1991 

Caesarean sections, in general, are used liber- 
ally in developed countries. This is because mor- 
bidity with abdominal delivery, even after 
repeated sections, is relatively low. This has 
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resulted in even more liberal use of caesarean 
section for breech presentation. Consequently 
the skills required both for external cephalic ver- 
sion (ECV) and vaginal breech delivery are 
scantly taught to a trainee in these countries. 
The liberal use of caesarean section for breech 
presentation in developing countnes, like India, 
can lead to many future obstetric problems. 
Most patients live in villages without immediate 
primary health care facilities Due to lack of 
communication and poor transport they fail to 
reach the centre in reasonable time. Conse- 
quently the mortality and morbidity associated 
with either a breech presentation or caesarean 
section is much higher than has been recorded 
By doing ECV at term, experience shows that 
these problems can be tackled tc great extent 
In India, ECV is actively practised in some 
centres with great success, it is practised even 
when a woman is tn labour with intact mem- 
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The future obstetrician/gynaecologist. Com- 
mentary 


Dear Sir, 

I would like to write in support of Susan Bew- 
ley’s leading article [Br J Obstet Gynaecol (1991) 
98, 237-239]. It expresses a lot of what is 
currently wrong with training in the majonty of 
hospital-based careers in medizine. Her pro- 
posal of a defined training period (although I 
think four years as she suggests is too short) must 
surely be the way forward. I susrect that as soon 
as one of the Colleges (whatever the speciality) 
has the foresight to implement such a training 
scheme, the others will be pressed to follow 
suite The RCOG, which should be at the fore- 
front of any proposal to encourage women to 
stay in a hospital-based career. ought to take 
steps to examine how such a scheme could be 

brought into being at the earliest opportunity. 
P. M. Doyle 
Academic Department of Obstetrics & 
Gynaecology 
Postgraduate School of Medicine 
Univeristy of Keele 
City General Hospital. Stoke on Trent 


branes or following recent rupture of mem- 
branes early in the first stage of labour. 

It has considerable potential for reducing both 
maternal morbidity and perinatal morbidity and 
mortality. The successful practice of ECV makes 
safer the future obstetric career of a woman in 
the developing countries. 

Kamlesh Dave 

Academic Department of Obstetrics 
and Gynaecology 

Birmingham Maternity Hospital 
Edgbaston, Birmingham B15 2TG 
and B. J. Medical College 
Ahmedabad, Gujarat, India 
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Dear Su, 


I have just returned from the College, having 
attended the study day entitled ‘Manpower and 
Achieving a Balance’, where Dr Bewley 
repeated the views expressed in her commen- 
tary. She appears to see a shortened and more 
structured training programme as the answer to 
the ills of our speciality, as she perceives them. 
She suggests that a 4-year training would result 
in consultants being appointed at about 30 years 
of age 

Whilst I, at 32 years of age, would like to be a 
consultant now, instead of looking for a senior 
registrar post, and whilst I strongly support her 
ideas for a more structured training scheme, I do 
not see that shortening the training will bring our 
wishes to fruition. 

. The current College minimum training recom- 
mendations include: pre registration posts—1 
year; SHO posts—2 years; elective year—1 
year; post MRCOG training—3 years. This 
totals 7 years. Even with the addition of 2 years 
in ‘research’ this only totals 9 years Why then do 
doctors, qualifying at the age of 23, take on aver- 


age 14.5 years to obtain a consultant post (aged 
37.5 years). What do we do for the extra 54 
years? Even a PhD would only take up 3 years. I 
suggest that shortening the training programme, 
in the current climate, to 4 years would result in 
trainees having to waste 10 years whust waiting 
for a consultant post. 

Surely the rate limiting step ıs the availability 
of consultant posts at the end of training. 
Equally then, having more doctors in consultant 
posts would be the best way to shorten the train- 
ing time To get more doctors in consultant posts 
we need primarily to press for further consultant 
expansion, but also to look at their working 
practice. Encouraging more job sharing posts at 
consultant level, and shortening the average 
working week would allow for an increase ın the 
number of doctors ın consultant posts. 

A few years ago, the Duke of Edinburgh pre- 
dicted that in order to deal with unemployment, 
the workforce would have to acclimatize to a 
much shorter average working week and much 
increased leisure time, resulting in a higher per- 
centage of the population actually working for 
less time each. This would of course mean more 
pay for less work, in order to maintain sufficient 
income to live on and with which to enjoy the 
increased leisure time I think I just saw a pig fly 
past the window! 


C. R. Welch 
Huntingfield Road 
Roehampton 
London, SWIS 5ER 


Dear Sir, 
The leading recent article “The future obste- 
trician/gynaecologist’ by Susan Bewley fails to 
address the central problem of training in mod- 
ern obstetrics and gynaecology, which 1s the 
issue Of subspecialization. 

It is no longer tenable that consultants should 
be expected to practise at the appropriate level 
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Obstetric mortality and its causes in developing 
countries 
Dear Sir, 
Tom Barns’ commentary [Br J Obstet Gynaecol 
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in the three major subspecialties of perinatal 
medicine, reproductive medicine, and gynaeco- 
logical oncology. The clear identification of sub- 
specialty interest after general training would 
significantly reduce the time needed ın training. 
For example, practitioners wishing to concen- 
trate on gynaecological oncology would not 
need to gain irrelevant extensive skills in amnio- 
centesis, antenatal fetal monitoring, or the 
management of complicated obstetric cases. 
Similarly, individuals interested in reproductive 
medicine would not need to undertake the 
detailed surgical training required to be a pro- 
ficient gynaecological oncologist. 

The immediate introduction of subspectaliz- 
ation would significantly improve the quality of 
care to patients, improve the calibre of consult- 
ant consultations, and significantly reduce the 
training time. The expansion of consultant 
numbers with the introduction of shortened 
training programmes, enabling present day 
senior registrars to be considered as consultants, 
would easily permit the widespread application 
of subspecialization. Continuation of the exces- 
sively long training programmes, employed to 
produce amateur obstetrician/gynaecologists, 
provides inadequately trained consultants of 
great age. Neither medicine nor surgery require 
senior consultants to maintain equivalent skills 
in the broad range of their specialties, and it is 
time that obstetricians and gynaecologists 
admitted this fact in their own subject. 

Stephen K. Smith 

Professor 

Department of Obstetrics & Gynaecology 
The Rosie Maternity Hospital 

Robinson Way 

Cambridge CB2 2SW 
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(1991) 98, 345-348] was an excellent, succinct 
appraisal of the problem of maternal mortality in 
developing countries. I worked for two years in 
the Sahel of Northern Ghana where only 15% of 
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women were delivered within the hospital and 
maternal mortality for the hospital population 
was 17/1000. 

The solution to the problem of maternal mor- 
tality appears daunting but should entail a three- 
fold approach. 

1. Education for women, including literacy 
campaigns, has been shown to reduce maternal 
mortality more effectively than increasing 
medical personnel. Improving the status and 
socio-economic conditions of women reduces 
maternal and perinatal mortality. Educated 
women have fewer babies, take advantage of 
antenatal care, have improved pregnancy out- 
comes and less child mortality (Who 1985; Har- 
rison 1985). 

2 Appropriate education of health workers is 
essential and the overseas training of doctors 
may be unhelpful. Many do not return home and 
if they do they are often ill-equipped for their 
role as opinion leaders. The Diploma course at 
the Liverpool School of Tropical Medicine 
should be welcomed and tts role in opinion for- 
ming not under-estimated. Midwifery training 
modelled on Western curricula 1s inappropriate 
for the many functions midwives zre expected to 
fulfil whilst working in difficult, isolated 
conditions. 

There may be a place for small, highly appro- 
priate, local ‘seminars’ directed towards various 
grades of health worker involved in maternal 
care. These could be co-ordinatec from ‘an insti- 
tute’ which would also serve as a resource centre 
and a base for research into maternal health. It 
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Conflicting views on the measurement of blood 
pressure in pregnancy 

Dear Sir, 

We were very interested to read the recent paper 
by Perry et al. [Br J Obstet Gynaecol (1991) 98, 
241-243] on the techniques used to record blood 
pressure in pregnancy in the Dudley Road Hos- 
pital, as we have carried out a similar but much 
larger survey in the Avon Healtk Districts (Bis- 
son et al. 1990). We distributed 942 question- 
naires to all general practiticners, hospital 


would monitor the development of maternal 
health services, emphasize successful initiatives 
and co-ordinate its activities with other agencies. 
The International Centre for Eye Health at the 
Institute of Ophthalmology, London, provides a 
good example. 

3 The extension of the nurse/midwife/medical] 
assistant role could save lives in areas where it is 
difficult to attract adequate numbers of medical 
staff Where I worked theatre nurses were able 
to perform caesarean sections satisfactorily but, 
officially, were prevented from doing so by the 
Nurses and Midwives’ Council At the same time 
the hospital was woefully understaffed with doc- 
tors. Part of the extended role could include 
prioritization and decision-making concerning 
the provision of appropriate community and 
hospital services 

Alison Fiander 
Mutre Place 
Llandaff 

Cardiff CF5 2EQ 
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obstetric staff, and hospital, community and stu- 
dent midwives in the three Avon Health Dis- 
tricts. Our response rate was similar (78%) as 
were many of our results; 42% of our partici- 
pants continued to use phase 5 Korotkoff sound 
(compared with 53%), 70% recorded to the 
nearest 5mmHg (compared with 66%), 23% 
recorded to the nearest 2 mmHg (compared with 
10%) and 1-6% recorded to the nearest 
10 mmHg (compared with 23%). 

We were concerned about the apparent lack of 


knowledge amongst the health workers about 
current recommendations for blood pressure 
measurement in pregnancy. We identified from 
our survey that the vast majority of antenatal 
blood pressures were taken by the midwives and 
we arranged ten blood pressure teaching ses- 
sions at the two maternity hospitals aimed at the 
community and hospital midwives. 

Our questionnaire also included questions on 
the management of hypertension in pregnancy 
and the results showed an equally poor know- 
ledge of the current recommendations (Bisson et 
al, 1991); this we consider to be of graver con- 
cern. Overall 93% of respondents considered 
oedema and 72% considered maternal weight 
gain as useful indicators in hypertensive dis- 
orders of pregnancy when neither have been 
shown to be of any prognostic significance 
(Friedman & Neff 1977; Campbell & MacGilliv- 
ray 1975). In addition, 23% would restrict the 
patient’s salt intake, 41% would recommend 
dieting and 3% would prescribe a diuretic, which 
have all been shown to be detrimental in preg- 
nancy (Palomaki & Lindheimer 1970; Campbell 
& MacGillivray 1975, Redman 1989). We ana- 
lysed our results according to the status of the 
health worker and found that the general prac- 
titioners were the group least well mformed 
about current policies. The results of our study 
have been published in the British Journal of 
General Practice (Bisson ef al., 1991) and the 
management of hypertension in pregnancy has 
been included in the curriculum of the Avon GP 
Refresher Course. 

We acknowledge that it is difficult to change 
views which are taught during training as if they 
were eternal verities but medical research serves 
no purpose unless the results are acted upon in 
clinical practice. We are hopeful that the steps 
we have taken will go some way to impart this 
important knowledge to the groups most in need 
of education 
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BOOK REVIEWS 


Midwifery Practice. Postnatal Care. A Research- 
Based Approach edited by Jo Alexander, Valerie 
Levy & Sarah Roch, Macmillan, Houndsmiulls, 
Basingstoke, 1990. 179 pages with figures and 
tables, Hardback £40, paperback £11.99. 


This is the third in a series of books written for 
midwives and senor student midwives. The two 
books which precede it deal with antenatal and 
intrapartum care. The subjects covered by the 
contributors to this volume have been well 
chosen as representative of the wide spectrum of 
postnatal care. The quality is not always consis- 
tent but I would particularly recommend the 
chapters on breastfeeding, perineal care and 
teenage mothers. 

Obstetricians should find this book useful 
both for themselves and for medical students 
and junior medical staff. It may be an easy way of 
introducing contemporary midwifery research 
and practice which 1s not routinely included in 
traditional medical textbooks. 

The same format has been used throughout 
and is based on each chapter keeping to four 
main headings, plus references and suggestions 
for further reading. The authors siate at the out- 
set of the chapter their expectations of the 
reader’s existing knowledge of the subject. The 
main body of the chapter then deals with a 
review of the research literature and concludes 
with recommendations for clinical practice. At 
the end of each chapter a comprehensive list of 
references is supplied. This form of presentation 
makes the book easy to search through and may 
be attractive to a busy practitioner. 

In an area which has received perhaps less 
attention than other aspects of maternity care, 
resources such as this publicatior are helpful to 
all involved ın the care of postnatal women and 
their families. 

Sally Marchant 


Medical Disorders During Pregnancy, edited by 
William M. Barron & Marshall D. Lindheimer, 
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Mosby-Year Book Inc/Wolfe Medical Publi- 
cations, 1991. 647 pages with figures and tables, 
£57 00. 


If responsibility for care during uncomplicated 
pregnancy returns to midwives and general prac- 
titioners, there 1s a danger that the obstetrician 
may become redundant if physicians continue to 
specialize ın medical complications that artse 
during, or are complicated by, pregnancy Only 
one chapter 1n this American text has been writ- 
ten solely by obstetricians (diabetes) and further 
evidence of the threat to obstetric isolation is the 
fact that each of the editors holds a position ın 
‘Departments of Medicine and Obstetrics and 
Gynaecology’. These warning signs are not to be 
ignored if the specialist obstetrician of the future 
is to have a future Clearly, obstetricians must 
show their willingness and ability to assume 
greater responsibility for medical complications 
during pregnancy and develop a rapport with 
physician colleagues. To this end, Medical Dis- 
orders During Pregnancy 1s worth more than just 
a fleeting glance. 

Management of medical disorders during 
pregnancy has rarely been studied in a prospec- 
tive controlled manner. Experience and obser- 
vational studies form the basis of this excellent, 
and extensively referenced, text. Each chapter 
begins by emphasizing the need to understand 
the basic physiological and anatomical adap- 
tations of the female body to the pregnant state. 
This is not any different in the USA and the fact 
that this is an American book is hardly notice- 
able. Thus, the book makes clear how knowl- 
edge of medical disorders must be adapted to, 
rather than superimposed upon, the changes of 
normal pregnancy. 

Nineteen chapters address the main medical 
disorders that complicate, or are complicated 
by, pregnancy. In traditional American style, 
Statistics abound but most of these are refer- 
enced so allowing verification of deviations from 
one’s personal experience In addition to the 
mainstay topics of hypertension, diabetes, infec- 


tion, psychiatric disorders and diseases of the 
heart, lung, kidney, liver, endocrine glands, 
gastrointestinal tract, nervous system and skin, 
there are also chapters on critical illness, drug 
abuse, neoplastic disorders, and radiation expo- 
sure. Of particular value is the novel, single 
page, appendix which provides an index so that 
changes in laboratory values during pregnancy 
can be readily found in the text. 

Seven contributors are British and three are 
French. The remaining 20 are from various parts 
of the USA. A clear and balanced view on most 
aspects of management is presented by way of 
deduction from the published literature. The 
contributors offer sensible interpretations of 
published experience tempered with appro- 
priate comments that can only have been 
derived from their own respective, extensive, 
experiences. Recommendations are made but, 
by and large, this is not a book to turn to for a 
quick guide to management. Rather, it provides 
suitable background and reference reading to 
the subject. 

Specialist obstetricians will enjoy this book 
which is a serious contender for a place on the 
personal bookshelf. Medical Disorders During 
Pregnancy will also appeal to physicians wishing 
to specialize in obstetric medicine. The book is 
easy to read, with two columns of text per page 
Tables have been carefully selected to augment 
the text and the illustrations are clear and infor- 
mative. By no means of least importance is the 
surprising fact that this high quality book is rela- 
tively inexpensive. 

John A. D. Spencer 


Micturition (Report of the 21st Study Group 
held at the RCOG October 1989), edited by J. 
O. Drife, P. Hilton & S L. Stanton, Springer- 
Verlag, London, Berlin, Heidelberg, 1990. 356 
pages, with figures and tables, £65.00 


This book is published in conjunction with 
Springer-Verlag and 1s the result of the 21st 
Study Group, held at the Royal College of 
Obstetricians and Gynaecologists in October 
1989. It is the third such study group concerned 
with urinary incontinence, the first having been 
published in 1981. Twenty-five international 
participants from the disciplines of gynaecology, 
general surgery, urology and basic sciences have 
contributed papers and provided fascinating 
even 1f obviously controversial discussion at the 
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end of many of the chapters. The usual spectrum 
of topics are covered with the emphasis, especi- 
ally throughout the discussions on investigation 
and management which cause concern to the 
practising clinician. 

Section headings include one on the basic 
sciences with up to date papers which are well 
referenced. The section on investigation obvi- 
ously provoked considerable argument and dis- 
cussion between the participants on the ments of 
various tests particularly that of urethral pres- 
sure profileometry. This section begins with a 
highly technical yet interesting account of the 
application of animal and physical models to the 
field of human cystometry. At a practical level 
the next three sections cover areas of consider- 
able management problems to the practising 
gynaecologist and include a section on voiding 
difficulties, genuine stress incontinence and 
detrusor instability. The discussions which 
accompanied each of these sections were at 
times reassuring ın that many aspects of the 
aetiology and management of urinary incontin- 
ence are still controversial. The last section on 
pelvic floor prolapse and the relation with the 
alimentary tract illustrate the increasingly recog- 
nized association between the development of 
vaginal prolapse and urinary incontinence. 

This book is a timely contribution and pro- 
vides a state of the art commentary on areas of 
the sub speciality of uro gynaecology 

David Richmond 


The No Hysterectomy Option. Your Body—Your 
Choice, by Herbert Goldfarb and Judieth Greif. 
John Wiley & Sons Inc., New York, Chichester, 
1990, 265 pages, with figures and tables, £20.65 


Much of the late 20th century, particularly in the 
USA, and now spreading here, has seen an 
explosion of advice largely in written form 
directed solely at our patients. One wonders 
whether the need for all these volumes is 
because doctors have lost the art of communica- 
tion or are really too busy to listen and talk to 
their patients. 

The No Hysterectomy Option ıs an American 
book written by a gynaecologist of considerable 
experience. He is helped ın his writing by Nurse 
Judith Greif, (a curiously apt name for an author 
whose subject 1s hysterectomy). 

There are chapters on ‘Do you really need a 
Hysterectomy’ where the advice to patients to 
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resist this operation 1s cogently put The chap- 
ters on the physiology and anétomy of the 
female genital organs are clear. However there 
is a mistake here when the writer explains that 
the ‘yellow’ colour of the corpus luteum ıs due to 
cholesterol, pure cholesterol being white 

In the chapter on fibroids they seem to have 
rediscovered myomectomy and speak as if the 
operation had fallen from grace among 
American gynaecologists until quite recently. 
They also nghtly criticize the D&C as a curative 
exercise and give the reader useful insight into 
new procedures such as hysteroscopy, endo- 
metrial resection and laser therapy. Medical 
methods of dealing with abnormal menstruation 
are covered with particular emphasis on the side 
effects of these drugs. 

The American Fertility Society classification 
is described in detail but its failure to mention 
the ‘qualitative’ effects of this disease on the 
patient is a point that I had failed to appreciate 
before reading Dr Goldfarb. These authors sub- 
scribe to the view that episotomry reduces the 
incidence of prolapse in later life but I know of 
no published work to support this. No-one ever 
taught me how to carry out ‘an atbreviated pel- 
vic examination’ on a virginal adolescent patient 
but I am prepared to learn. Do American 
women really understand the meaning of ‘Quan- 
tified digital radiography’? In a book directed at 
the sexually overstimulated USA I find the use 
of ‘intimacy’ for sexual intercourse both prissy 
and quaint. 

The bibliography is large but kas gaps where 
the author lacks enthusiasm for a subject. The 
‘Self-Help’ addresses are unhelpful to a UK 
reader. 

In conclusion although the book contains a 
few interesting nuggets for our patients its 
American orientation is so weighted that I would 
not recommend it to a British patient. 

John McGarry 


Books received some of which will] be reviewed at 
a later date 


Perinatal Haematological Problems (Perinatal 
Practice Volume 7) edited by Tom Turner. John 
Wiley & Sons, Chichester, New York, Brisbane, 
1991. 240 pages with figures and tables, £45.00 


A Colour Atlas of Childbirth and Obstetric Tech- 
niques edited by Farook Al-Azzawi. Wolfe Pub- 
lishing Ltd, London, 1991. 144 pages fully 
illustrated with colour plates, £19.50 
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Year Book of Infertility 1990 edited by D. R. “ 
Mishell, C Alvin Paulsen & R. A. Lobo Mosby 
Year Book, St Louis, Baltımore, Boston, 
London, 1990. 251 pages with figures and tables 
£39.00 


Prenatal Diagnosis of Foetal Malformations and 
Diseases Teaching Atlas of Amniofoetography 
by Lothar Abét, Peter Prenzlau & Johannes 
Richter. Akademie-Verlag, Berlin, 1991. 151 
pages fully illustrated, 88 DM 


Surgery at the District Hospital: Obstetrics, 
Gynaecology, Orthopaedics and Traumatology 
edited by John Cook, Balu Sankaran & 
Ambrose E. O. Wasunna. World Health 
Organization Geneva, 1991. 207 pages fully 
illustrated Sw fr 25, US$22.50. In developing 
countries, Sw fr 17.50 


The Human Embryo. Aristotle and the Arabic 
and European Traditions edited by G. R. Dun- 
stan. University of Exeter Press, Exeter, 1990 
235 pages, illustrated, £25.00 


Textbook of Gynecologic Oncology edited by G 

P. R. Blackledge, J. A. Jordan & H M. Shin- 
gleton. W. B. Saunders Company Ltd, London, 
Philadelphia, 1991. 504 pages with figures and 
tables, £60.00 


Pathology of Reproductive Failure (Monographs 
in Pathology) edited by Frederick T. Kraus, Ivan 
Damjanov & Nathan Kaufman. Williams & Wil- 
kins, Baltimore, 1991. 362 pages fully ulustrated 
with plates, £52.00. 


Fetal Heat Rate Monitoring. Second edition edi- 
ted by Roger K. Freeman, Thomas J. Garite & 
Michael P. Nageotte. Williams & Wilkins, Bal- 
timore, 1991. 230 pages fully illustrated, £33.00 


Proceedings and symposiums 

Gamete Interaction: Prospects for Immunocon- 
traception (Proceedings of the Third Contracep- 
tive Research Development Program 
International Workshop sponsored by the World 
Health Organization held in Argentina in 
November 1989) edited by Nancy J. Alexander, 
David Griffin, Jeffery M. Spieler & Geoffrey M 
H. Waites. Wiley-Liss, New York, Chichester, 
1991, £93.50 
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COMMENTARIES 


Stopping smoking—again 


All three randomized trials of interventions to 


reduce smoking in pregnancy that have been pub- 
lished since the last Commentary in this Journal 
(Lumley 1987) have important features in com- 
mon (Ershoff et al. 1989; Hjalmarson et al. 1991; 
Haddow etal. this issue of the Journal p. 859). All 
three integrated the intervention into usual ante- 
natal care. All involved a personal introduction 
of the programme to the pregnant women, in two 
trials by obstetricians and in the third by a health 
educator. All included a self-help smoking ces- 
sation manual as a key component in the experi- 
mental group. All three planned to use 
biochemical markers to confirm self-reported 
smoking. Information on smoking was collected 
by assistants who were unaware of which group 
(intervention or control) the woman had been 
assigned to. The descriptions of the interventions 
themselves are detailed enough to permit the 
Strategies to be replicated, or indeed imple- 
mented routinely, elsewhere. Thus these three 
trials satisfy many of the criticisms of earlier 
experiments (Windsor & Orleans 1986). 

What contribution do they make to the con- 
tinuing debate in this area of practice? The first is 
that they strengthen the case for emphasising 
how to give up smoking and the use of preg- 
nancy-specific behavioural strategies. These 
were recommended in earlier reviews as seem- 
ing to be more effective than advice to stop 
(Lumley 1987; Lumley & Astbury 1989). There 
are four trials, summarized in Table 1, which 
used this approach, and their effectiveness is 
shown by the typical odds ratio of 0-28 [95% con- 
fidence interval 0:12-0:32]. In other words, 
there is a substantial and statistically confident 
reduction in smoking. 

Both Ershoff et al (1989) and Hjalmarson et 
al..(1991) provided the women in their control 
groups with personal advice to quit, sup- 


plemented by written-material. In fact their con- 
. trol 


groups received a more powerful 
intervention than some experimental groups 
have done in the past. ‘This was borne out by the 
relatively low smoking rates at 30-34 weeks in 


Z 
met 


their control groups of only 84-5% (Ershoff et al. 
1989) and 91-4% (Hjalmarson et al. 1991). 
Haddow et al. (1991) took advantage of a 
regional programme for maternal serum alphafe- 
toprotein screening as a time and place to intro- 
duce the intervention. The other novel aspect of 
their approach was to combine a self-help stop- 
smoking booklet with personal feedback to the 
woman about her own blood levels of a smoking 
by-product (cotinine) interpreted to her in terms 
ofthe likely effectofthison birthweight. Thistrial 
took on two difficult issues. First of all it was 
carried out at multiple sites providing both public 
and private prenatal care which made the prob- 
lems of maintaining staff enthusiasm and compli- 
ance over a 4-year study even greater than usual. 
Second, the criterion for recruitment into this 
trial was smoking 10 or more cigarettes a day, soit 
involved the heaviest smokers. Only a quarter of 
pregnant US smokers fallinto this group (Ershoff 
etal. 1989; Haddow etal. 1991), therefore itis not 
surprising that this trial came up against a prob- 
lem which has been reported before in anti-smok- 
ing studies, namely poor implementation. The 
proportion of women who returned for the repeat 
cotinine sampling was unacceptably low. As this 
second sample was to be the measure of change in 
smoking behaviour it was not possible to assess 
the effectiveness of the combined approaches. 
There are some reasons to be doubtful about 
the specific feedback provided here Feedback 
which consisted of showing pregnant women 
their carbon monoxide levels had no effect on 
smoking behaviour in an earlier trial (Bauman et 
al. 1983). Feedback has been successful in preg- 
nancy when ıt involved demonstration of fetal 
activity, though neither study followed partici- 
pants for more than a few weeks (Kelly & O’Co- 
nor 1984; Reading et al. 1984) Although the 
feedback in the current trial did have a fetal 
reference, reduction in birthweight, it is far from 
certain that this would be persuasive. Low birth- 
weight is not necessarily seen as undesirable 
(Rayan & Oakley 1990). Smaller babies may 
even be seen as advantageous, so much so that 
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Table 1. Effect of anti-smoking interventions on continued smoking during pregnancy 





Intervention study Intervention 
Advice 
Baric et al. (1976) 54/63 
Burling (unpublished) 62/69 
MacArthur et al. (1987) 483/493 
Lilley & Forster (1986) ITI 
Typical odds ratio (95% CI) 
Feedback 
Bauman et al. (1983) 36/36 
Reading et al. (1984) 20/39 
Typical odds ratio (95% CI) 
Behavioural strategies 
Windsor et al. (1985) 88/102 
Sexton & Hebel (1984) 22/326 
Ershoff et al (1989)” 93/126 
Hjalmarson et al (1991)* 388/444 


Typical odds ratio (95% CI) 


Table adapted from Lumley & Astbury (1989) 
*Smoking at 30-34 weeks gestation 


one very successful smoking reduction trial con- 
fronted the myth about small babies and easy 
labours as an intrinsic component of the infor- 
mation provided to participants (Sexton & 
Hebel 1984). i 

The offer of free stop-smoking groups was 
once again shown to have a very poor response 
(Ershoff et al. 1989). 

The second contribution of these trials is that 
two of them provide information on dirthweight 
and gestation at delivery among participants and 
one includes data on fetal and infart deaths as 
well. Hjalmarson et al. (1991) found a birth- 
weight difference of 71 g in favour of the experi- 
mental group and Haddow et al. (1991) found an 
overall difference of 31 g, which was twice as 
large (66 g) when the analysis was restricted to 
the top 50% of the participating ceatres when 
ranked in terms of the proportion of women who 
returned for repeat cotinine sampling. None of 
these differences was statistically significant. 
Four trials have now shown modest gains in 
birthweight (Hjalmarson et al. 1991; Haddow et 
al. 1991; Sexton & Hebel 1984; MacArthur et al. 
1987). The reasons for the discrepant findings in 
Donovan’s (1977) study of no change in birth- 
weight despite a significant reduction in self- 
reported smoking now seem even more likely to 
lie in the unreliability of the smoking infor- 
mation and the probability that soctally desir- 
able responses were given to the interviewer. 


Control Odds ratio (95% CI) 
45/47 0-33 (0-09-1-16) 
68/70 0-33 (0 08~1-16) 

483/489 0-67 (0 24-1-86) 
72113 0-31 (0-05--1 82) 

0 42 (0-22-0-80) 
43/43 1-00 res 
20/26 0:34 (0-13--0-95) 

0-34 (0-13-0-95) 

102/104 0-19 (0-07-0-54) 
36/328 0-14 (0-10-0-21) 
98/116 0-53 (0-29-0-98) 

191/209 0-61 (0-36~-1-03) 

0:28 (0-18-0-32) 


A more detailed analysis by MacArthur & 
Knox (1989) of data from their smoking reduc- 
tion trial showed that the difference in birth- 
weight between those who gave up smoking at 
any time before 16 weeks and the persistent 
smokers was 160—170 g, after adjustment for 
maternal age, height, primiparity, gestation at 
delivery and the infant’s sex. Stopping after 16 
weeks was associated with a statistically signifi- 
cant but smaller difference (75 g). 

The unresolved questions are whether the 
gain in birthweight is of clinical significance, 
whether there is any change in every preterm 
delivery with a reduction in smoking and 
whether there is a reduction in perinatal mor- 
tality. A brief calculation from the data in Table 
1 of the actual numbers of women who gave up 
smoking in even the most successful trial—105—— 
shows that no study has been powerful enough to 
begin to answer any of these key questions. 

What we need now are trials using the most 
effective intervention which is at the same time 
inexpensive enough to have widespread applica- 
bility. The total cost of the programme described 
by Ershoff et al. (1989) was $11 per participant in 
1985-87 which compares well with the costs of 
some current antenatal investigations of unpro- 
ven benefit. Such trials need to be large enough 
to address the substantive unresolved questions 
and that means very large indeed. Sufficient 
information is available from the published trials 


to make a reasonable estimate of the required 
sample size. 

Meanwhile, obstetricians and midwives 
should ensure that material is accessible to all 
pregnant women in their care which will help 
them to stop smoking (Petitti et al. 1991). At the 
same time, in the interests of healthy mothers 
and babies, obstetricians and midwives should 
continue to support the population strategies 
towards a progressive reduction in cigarette 
smoking in the whole of society: to increase ciga- 
rette excise taxes; to ban all forms of tobacco 
advertising; to challenge legally whether 
tobacco manufacturers are responsible for 
health outcomes; to enforce the laws which pro- 
hibit sales to children and adolescents; to make 
public areas non-smoking and to develop smok- 
ing policies for institutions and workplaces. 

Judith Lumley 

Consultant Epidemiologist 
Health Department, Victoria 
555 Collins St 

Melbourne, Victoria 3000 
Australia 
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First trimester prenatal diagnosis: chorion villus 


sampling or amniocentesis? 


The history of prenatal diagnosis of fetal 
abnormality and genetic disease has been short 
but explosive. There continue to be new 
advances and challenges. Now the drive is 


towards increasing first trimester diagnosis. 
Positive diagnosis may be helpful in a number of 
ways and allows several options of which termi- 
nation of pregnancy is but one (Neilson & Grant 
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1989). Abortion is often preferred if the baby 
has a major handicapping abnormality, includ- 
ing chromosomal abnormality (Drugan et al. 
1990), or a serious inherited disease, or a lethal 
malformation. Although the deciston to abort a 
wanted pregnancy because of feta: abnormality 
ıs profoundly upsetting whatever the gestational 
age, there is merit in earlier termination. Firstly, 
early suction aspiration ıs a simpler, kinder and 
probably safer procedure than second trimester 
termination by either prostaglandin stimulation 
or, less commonly, dilatation and evacuation. 
Secondly, first trimester termination of preg- 
nancy occurs at a time when the pregnant status 
of the woman is not obvious to cthers, so the 
decision to abort is more private. Thirdly, the 
fetus is smaller and less developed, and the 
mother has not yet perceived its movements; its 
destruction is perhaps less poignant. For all 
these reasons, first trmester investigation, if 
proved to be safe and reliable, 1s valuable so that 
both diagnosis and (if appropriate) termination 
of pregnancy may be completed before the start 
of the second trimester. 

The thrust towards early diagncsis has taken 
place through four techniques—ultrasound, 
maternal biochemical screening, chorion villus 
sampling (CVS), and amniocentesis. 

The constantly improving maging capabilities 
of ultrasound equipment have allowed more 
detail of fetal anatomy to be seen in the first tn- 
mester by transabdominal (Green & Hobbins 
1988) and, more especially, by transvaginal 
ultrasound (Rottem et al. 1989). Because the 
transvaginal probe is held close to the uterus, 
without intervening layers of fat and muscle, 
higher ultrasound frequencies can be used to 
improve resolution and a number of positive 
prenatal diagnoses have been mada. Two words 
of caution are appropriate. First, with each 
quantum leap in imaging, new structures are 
seen and it can take some time before their sig- 
nificance is fully understood. Secand, the tech- 
nique of abortion (vacuum aspiration) makes 
anatomical confirmation of the ultrasound diag- 
nosis by the pathologist difficult (Editorial 
1989). There may be conditions such as skeletal 
dysplasias, in which the need for accurate path- 
ological diagnosis to allow future counselling 
overrides the advantages of suction termination 
of pregnancy. 

The demonstration of structural abnormality 
during the first trimester often indicates a need 
for further investigation rather than leading 


inevitably to termination of the pregnancy. As in 
the later trimesters, the major significance of 
certain dysmorphic features 1s their association 
with other abnormalities, especially chromoso- 
mal abnormalities. Additional cytogenetic or 
biochemical testing may therefore be necessary. 

There is another way of identifying high risk 
pregnancies that would not previously have been 
seen as at increased risk of karyotypic abnormal- 
ity by traditional criteria based on maternal age 
and past reproductive history. This is by 
maternal serum biochemical screening, notably 
of alphafetoprotein (AFP), human chorionic 
gonadotrophin (hCG), and oestnol. The role of 
maternal biochemical screening and its influence 
on first trimester diagnosis is complex. It has 
been argued by some that invasive diagnostic 
procedures for cytogenetic analysis should only 
be undertaken when the biochemical/maternal 
age risk exceeds 1 in 280. This would allow many 
older pregnant women to avoid the msks of 
invasive testing. However, second tnmester 
serum screening detects only about 70% of 
fetuses with Down’s syndrome and, unfortu- 
nately, first trimester testing even less sensitive 
and specific (Brock et ai. 1990; Nebiolo et al. 
1990). To deny high risk women first trimester 
diagnosis when they are very anxious or would 
not accept a late termination of pregnancy seems 
harsh when the procedures have been widely 
advocated and older women have been encour- 
aged to come forward for early testing. 

CVS has been rapidly assimilated into pre- 
natal diagnosis. Its safety and efficacy have been 
compared with conventional late genetic amnio- 
centesis in large randomized trials in Canada and 
Europe. Both trials have now been reported 
(Canadian Collaborative CVS—Amniocentesis 
Clinical Tnal Group 1989; MRC Working Party 
on the Evaluation of Chorion Villus Sampling 
1991). Although CVS has the advantage of early 
performance and relatively rapid analysis, there 
are disadvantages. First, CVS is less safe—this is 
not surprising as it is a much more traumatic pro- 
cedure than amniocentesis. Adding to the risk of 
miscarriage have been recent anxieties about a 
possible association with fetal limb defects when 
CVS has been performed at less than 10 weeks 
(Firth et al. 1991). The European MRC study 
has thrown no further light on this. Second, 
there is the problem of confined placental mosai- 
cism which is found eight times more commonly 
at CVS than at second trimester amniocentesis. 
Such cytogenetic differences between placenta 


and fetus have caused diagnostic confusion, 
some inappropnate terminations of pregnancy, 
and even the failure to recognise a major chro- 
mosomal abnormality of the fetus (Gosden 
1991). 

The problems associated with CVS have led to 
the investigation of early (i.e., first trmester) 
amniocentesis. Possible advantages include 
greater safety, less likelihood of confusing 
reports because of confined placental mosai- 
cism, and the inclusion of biochemical as well as 
cytogenetic analysis. In addition, culture and 
harvesting of amniotic fluid cells is less labour 
intensive ın the laboratory than the processing of 
chorionic villi. It ıs therefore less expensive. 
Since, however, more than 70% of cells in 
amniotic fluid up to 15 weeks are derived not 
from the fetus but from the membranes and tro- 
phoblast, there is a substantial possibility that 
confined placental abnormalities may be much 
more of a problem with first trimester than 
second trimester amniocentesis. Traditionally 
genetic amniocentesis has been performed at 16 
weeks gestation because of reportedly less suc- 
cessful culture rates at lower gestation. With bet- 
ter modern culture techniques, including 
hormonally supplemented medium and special 
culture vessels, successful testing is possible 
earlier and reports should be available from 
efficient cytogenetic laboratories in 1-2 weeks 
(Romero et al, 1991) The Belfast group have 
reported 222 consecutive amniocenteses per- 
formed before 14 weeks (Nevin et al. 1990). 
Amniocentesis was successfully accomplished in 
all cases, as was cytogenetic analysis (complete 
In a mean time of 10 days) with total subsequent 
abortion rate of only 1 4% Other groups have 
not been so successful with cultures (e.g , 
Rooney et al. 1989) but have confirmed the tech- 
mical feasibility and apparent safety of the 
procedure. 

Biochemical studies of fluid obtained by first 
trimester amniocentesis have produced conflict- 
ing results. Amniotic fluid acetylcholinesterase 
estimation has been associated with both false 
positive (Burton et al. 1989) and false negative 
(Evans et al. 1989) results. There is little infor- 
mation about the value of amniotic fluid AFP for 
the first trimester diagnosis of fetal neural tube 
defects. In this issue of the Journal (p. 866), 
Wathen and colleagues highlight a potential 
source of confusion Early amniocentesis differs 
from second trimester amniocentesis because 
there are two sacs during the first trimester—the 
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amniotic cavity and the extra embryonic coelom. 
The amnion, which separates the two compart- 
ments, can be seen clearly on transvaginal scan- 
ning Fluid obtained from these two sources 
differ in their concentration of both hCG 
(Wathen et al. 1991a) and AFP (Wathen et al. 
1991 b). If AFP levels are found to be important 
for the diagnosis of neural tube defects during 
the first trimester, it will be important to know 
what type of fluid has been sampled. This may 
also explain apparent inconsistencies in the use- 
fulness of acetylcholinesterase, but it 1s unlikely 
to carry any implications for cytogenetic 
analysis. 

Very little is yet known of the relative safety, 
accuracy, costs and failure rates of first trimester 
amniocentesis. There are, as we have tried to 
demonstrate, theoretical advantages and disad- 
vantages to encouraging its wider use. It is quite 
obvious to us that a large multicentre random- 
ized controlled trial is now required to compare 
first trimester amniocentesis and CVS. This 
must include not only assessment of short term 
safety and accuracy but also long term follow up 
to identify any complications in children born 
after these sampling methods have been used. 
Limb deformities and impaired respiratory func- 
tion should receive particular attention as poss- 
ible sequelae of CVS and early amniocentesis, 
respectively. 

James P. Neilson 

Senior Lecturer 

Department of Obstetrics and Gynaecology 
University of Edinburgh 

Centre for Reproductive Biology 
37 Chalmers Street 

Edinburgh EH3 9EW 

Christine M. Gosden 

MRC Human Genetics Unit 
Western General Hospital 
Edinburgh 
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Some historical aspects of toxaemia of pregnancy. 


A review 


IRVINE LOUDON 


If the cause of a disease is unknown, renaming it 
reflects new theories and produces a comforting 
illusion of progress. Toxaemia is a prime 
example. Since the 18th century it has appeared 
under such headings as puerperal convulsions, 
puerperal nephritis and albuminuria, puerperal 
albuminuria and convulsions, eclampsia, toxae- 
mia and pre-eclamptic toxaemia (or pre- 
eclampsia) and recently as pregnancy associated 
hypertension or hypertensive disease in (or, of) 
pregnancy. For historical reasons I will use ‘tox- 
aemia’ throughout his paper. 

In the early years of the 19th century when 
only the end stage of toxaemia, eclampsia, was 
recognised, it was generally believed to be a 
special form of epilepsy (‘convulsio’) associated 
with pregnancy. A spate of new theories fol- 
lowed the discovery by Rayer in France in 1839 
and John Lever in London (Lever 1843) that 
eclampsia was associated with albuminuria, 
Lever also made the important observation that 
pregnant women with oedema, blurred vision, 
and headaches, had albumen in their urine, con- 
firming his suspicion that these symptoms were 
part of the same disorder and warning signs of 
impending eclampsia. (The measurement of 
blood pressure as a regular clinical procedure 
did not begin until around 1910). Lever also 
demonstrated that eclampsia was more common 
in first pregnancies than subsequent ones. 

Bright’s description of acute nephritis in 1827 
made kidney diseases fashionable. Since 
oedema and albuminuria were characteristic 
features of both eclampsia and nephritis, 
eclampsia was thought to be a renal disorder and 
the convulsions were attributed to uraemia. 
When this was disproved, new theories prolife- 
rated. Some said that eclampsia was due to com- 
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pression of the ureters, others to a summation of 
external irritants. A few returned to the idea that 
it was simply epilepsy. In 1884, Delore was cer- 
tain the cause was a specific bacterium which he 
named Baculus eclampsiae until, to his dismay, it 
was identified as the common organism Proteus 
vulgaris. Then the idea took hold that the dis- 
order was due to the existence of specific toxins 
of pregnancy, which were produced in the pla- 
centa according to Ahlfeld in 1894 (DeLee 
1905), and thus it came to be called toxaemia. 

In 1905 J. B. DeLee of Chicago read every- 
thing on toxaemia he could lay his hands on, and 
concluded with a touch of exasperation: 

“You all know the trite expression of Zweifel, 
that eclampsia is the disease of theories. That I 
have had more and more proved to me as I 
waded through the oceans of literature... Asa 
matter of fact we know practically nothing of the 
causation of eclampsia. A theory has only to be 
set up by one investigator to be knocked down 
by another... only one point seems to be 
generally conceded, that eclampsia is due to the 
action of a toxin in the blood upon the nerve cen- 
ters’. (DeLee 1905). 


Treatment and prevention 


When the cause of a disease is obscure, rational 
treatment ıs difficult and there is often a multi- 
plicity of remedies. So it was with toxaemia. 
Medical remedies have included (in roughly 
chronological order) bleeding and purging, bed- 
rest, heavy sedation with morphine, chloral, 
choloroform etc, veratrum viride, the Stroga- 
noff regimen, magnesium sulphate, intravenous 
dextrose, rectal tribromoethanol, hydralazine, 
diuretics, benzodiazepines and oral antihyper- 
tensive agents. 

It was well known, however, that delivery of 
the baby cured toxaemia. Induction of labour 
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was therefore the surgical standby. Unfortu- 
nately the methods of induction before the 
1930s, which ranged from rupture cf membranes 
to the insertion into the cervix of bougies or lam- 
inarla tents, were both uncertain and nsky— 
features which prompted certain obstetricians in 
the USA dunng the early years of this century to 
resort to caesarean section. The results were dis- 
cussed by an obstetrician in Chicago (Holmes 
1921) in a memorable paper, ‘The fads and fan- 
cies of obstetrics’. He showed that in the 19th 
century the maternal and fetal mor-ality rates for 
eclampsia were 20-4% and 33-3% respectively. 
‘Modern [medical] methods exhibited mortal- 
ities of 19% and 39-6%, while in cesarean sec- 
tion... the deaths were 34-8% and 25:9% 
respectively’. In short, caesarean section saved a 
few babies at the cost of killing more mothers. 
As a treatment for toxaemia of pregnancy, cae- 
sarean section was ‘clearly and definitely inde- 
fensible’. Attention was therefore directed away 
from treatment to prevention. 

By the early 1920s, when the high and 
undiminishing level of maternal mortality had 
become a scandal throughout the Western world 
(Loudon 1988), antenatal (prenazal) care came 
to be seen as the panacea. Prevention was the 
watchword and it was fashionable to speak of 
obstetrics as a branch of preventive medicine. In 
Britain, and even in the USA where government 
‘interference’ in obstetric practice was anath- 
ema, antenatal clinics, some charitable, some 
supported by government funds, sprang up like 
mushrooms. However, for antenatal care to be 
effective in the prevention of maternal and fetal 
deaths from toxaemia, certain conditions need 
to be fulfilled. The public and the profession 
must be persuaded of the importance of regular 
antenatal care and early booking. In private 
practice as well as clinics, the minimum pro- 
cedures of blood pressure measurement and uri- 
nalysis must be done and recorded. If signs of 
toxaemua develop, there must be universal pro- 
cedures (without financial hindrance) for rapid 
referral to specialist care. Finally, the specialists 
must be competent to deal effectively with tox- 
aemia. Because it was rare for all these condi- 
tions to be met, antenatal care at the national 
level was a failure until the 1940s at the earliest. 
Maternal mortality in Britain, far from declin- 
ing, rose steadily to reach the highest 20th cen- 
tury level in 1934, in spite of the multitude of 
antenatal clinics and continual exhortations con- 
cerning antenatal care, 


Incidence and mortality 


Some of the most interesting historical questions 
are those concerning the incidence and mortality 
of toxaemia in different countries in the past. 
Sadly, there are few estimates of incidence and 
most are concerned solely with eclampsia. In a 
series of unselected home confinements between 
1834 and 1843, Lever (1843) found an incidence 
of 190/100 000 delivenes with a mortality rate of 
just over 25%. In 1926, a doctor in Minnesota 
collected data on midwifery from 26 rural prac- 
titloners and found an unusually high incidence 
of 540/100000 confinements (Piper 1926). 
Reports from individual practitioners in the 
USA usually reported a lower incidence level, 
but as they were based on small numbers, they 
show wide variations and do not inspire great 
confidence For example, J. C. Bliss of New 
York had four cases of eclampsia in 815 delive- 
ries giving a rate of 490/100 000 (Bliss 1847), E. 
P. Bernardy of Philadelphia reported eight cases 
in 1387 deliveries, giving a rate of 576/100 000 
(Bernardy, 1892). W De Wees of Kansas 
reported 1000 deliveries and two puerperal con- 
vulsions, giving a rate of 200/100 000 (De Wees 
1888). William Dunn of Boston mentioned three 
cases of puerperal convulsions in 1168 deliveries 
giving a rate of 257/100 000 (Dunn 1891). There 
are many case reports from hospitals, but they 
are of little value because they were so often 
selected and unrepresentative series. 

We are on much firmer ground when it comes 
to mortality, although initially there was a snag. 
Following Lever’s discovery of albuminuria in 
eclampsia, the General Register Office made an 
uncharacteristically silly decision to separate 
deaths from eclampsia and pre-eclamptic toxae- 
mia, burying the latter in a dustbin-category 
called ‘other diseases of the kidney’ from which 
they cannot be recovered. It was not until the 
adoption of the ICD (the first revision) in 
England and Wales in 1911 that pre-eclamptic 
and eclamptic deaths were brought together, 
revealing that about 85%-90% of toxaemic 
deaths were in fact due to eclampsia. What, 
then, were the mortality rates and how did they 
vary? 

Throughout the Western world from the earli- 
est reliable records to the mid-1930s, maternal 
mortality was dominated by the well-known 
triad of sepsis (puerperal fever), toxaemia, and 
haemorrhage (ante- and post-partum). If deaths 
from abortion are excluded, in round figures 
between 30% and 45% of maternal deaths were 
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Table 1. The total maternal mortality rates and the rates for toxaemia for various countries up to the mid-1930s, and 
mortality rates for toxaemia as a percentage of total maternal mortality The definition of the category of deaths 
attributed to toxaemia, albuminuria and convulsions and so on, ts also shown for each country (in parenthesis) 





Maternal mortality 





(rate/100 000 births) Toxaema 

Country and date — (as a Percentage 
(definition) Total Toxaemia of total) 
England and Wales, 1872-76 (Puerperal convulsions) 542 63 11-6% 
England and Wales, 1933 (Puerperal albuminuna and 451 76 16:9% 
convulsions = 83-5% ; toxaemia of pregnancy = 16-5%) 
England and Wales, 1930~32—-Marned women only 

All social classes 413 79 19 1% 

Social classes I and II 444 81 18-9% 

Social class II 411 81 19-7% 

Socal class IV 416 85 20-4% 

Social class V 389 68 17-4% 
(Definition as for England and Wales 1933) 
Wales 1929-33 (All toxaemias) 541 141 26-0% 
Scotland (Puerperal convulsions and albuminuria) 613 85 13-8% 
Eire (Albuminuria and convulsions) 482 53 111% 
Switzerland, 1922 (Toxaemia of pregnancy) 534 66 12:3% 
The Netherlands, 1933 (Albuminuria and eclampsia) 314 42 13-3% 
Sweden, 1931-35 (Eclampsia) 345 c.50 14-5% 
United States—Death registration area 1921 682 182 26-7% 
(Puerperal albuminuria and convulsions) 
Kentucky, USA, 1932-36 (Toxaemia) 500 65 13% 
South Carolina, USA, 1934-35 

White population 662 284 43 0% 

Black population 1034 374 36:2% 


(Albuminuna and eclampsia) 


Sources used tn the Table: 

England and Wales: Annual Reports of the Registrar General for England and Wales (Various years), Ministry of 
Health (1937). Wales: Ministry of Health (1937) Report on Maternal Mortality in Wales. Scotland. Mackinlay P L 
(1947). Eire: Annual Reports of the Registrar General for Ireland. (Various years) The Netherlands: Sratisteik van 
de sterfte naar den leefud en de oorzaken van den dood (Vanous years). Switzerland: League of Nations, Health 
Organization. (1928). Sweden: Hogberg U. (1985). USA 1921: Woodbury R M. (1926) Kentucky, USA: 
Crittenden C. B. & Skaggs L (1940). South Carolina, USA: South Carolina Medical Association, Committee on 
maternal welfare. (1936 and 1941). 


due to sepsis, about 20% to toxaemia, and about 
Table 2, Maternal mortality rates in the USA, England 15% to haemorrhage. What is remarkable is the 
and Wales, and the Netherlands from 1920 to 1960. constancy of these proportions in different 


Palee epromi as materal death per esate countries and different periods, regardless of 


ii widely different levels of total maternal mor- 
England The tality (Loudon 1988). Having said that, how- 
Year USA & Wales Netherlands ever, where international differences did occur, 
SE a cE Tg CR AT a they were usually greatest in deaths from toxae- 
i f pa ae seis mia. Table 1 gives some examples. Can we dis- 
cern any informative differences? 
1940 376 261 235 ; : 
In most Western countries during the early 
1950 83 87 105 l 
1960 37 39 37 decades of this century, deaths due to toxaemia/ 


eclampsia ranged from about 50 to 150 per 
Source: The published vital statistics of the three 100 000 live births, with a mean of around 70. In 
countries. Britain from 1912 to the mid-1930s, mortality 
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Fig. 1. England and Wales, 1930-194¢ The trend in mortality from various causes indexed to 1930 = 100. 


from toxaemia was consistently highest in Scot- 
land, lowest in Ireland, and midway in England 
and Wales. I am unable to explain this pattern. 
In England and Wales the lowest mortality from 
toxaemia occurred in social class V and the high- 
est in social class IV (Table 1), but in general 
there is no evidence of a social class gradient in 
deaths from toxaemia. The Netherlands scored 
the lowest rate (42) and the USA the highest 
(182). On the whole—and there are certainly 
exceptions—countries or regiors with excep- 
tionally high or low mortalities from all causes 
tended to show correspondingly high or low pro- 


portional rates of deaths due to toxaemia. We 
can see this, for example, in the rates for the 
Netherlands and Sweden on the one hand and 
the USA and South Carolina on the other in 
Table 1. It is interesting that a report in 1932 sug- 
gested the incidence of ‘pregnancy toxaemia’ in 
the Netherlands was unusually high, occurring in 
at least 25% of pregnancies as revealed by 
hypertension with or without albuminuria, while 
the mortality was unusually low; but the inci- 
dence rate referred to hospital cases. The 
authors of the report attributed this to ‘stricter 
ante-natal supervision and early hospitalization 


Table 3. England and Wales The maternal mortality rate for all direct maternal deaths excluding abortion for 
various quiquennial periods from 1925-30 to 1971-75, together with deaths from toxaemia (hypertensive disease 1n 
pregnancy), post-partum sepsis, haemorrhage (ante- and post-partum) and other causes, shown in each case as 
rates per 100 000 live births and as percentages of total maternal mortality 


Total 
maternal 

deaths Toxaemia 
Year Rate (%) Rate (%) 
1926~30 371 (100) 79 (21) 
1931~35 367 (100) 66 (18) 
1941-45 182 (100) 53 (29) 
1951-55 56 (100) 17 (30) 
1961-65 23 (100) 5 (22) 
1971-75 12 (100) 3 (25) 


All 
other 
Sepsis Haemorrhage causes 
Rate (%) Rate (%) Rate (%) 
137 (37) 50 (13) 105 (28) 
134 (36) 46 (13) 121 (33) 
18 (10) 40 (22) 71 (39) 
2 (4) 11 (20) 26 (46) 
1 (4) 4 (17) 13 (57) 
<1 (<4) 2 (16) 6 (50) 





Source: Annual Reports of the Registrar General. (Various years) Macfarlane A. & Mugford M (1986) Table A, 


10.2. 


of such cases’ in the Netherlands compared with 
England (Ministry of Health 1932). 

In so far as any country succeeded in reducing 
mortality from toxaemia, it was probably 
through early referral and induction of labour, 
and the Netherlands may indeed have been suc- 
cessful in this respect during the inter-war 
period. Conversely, the high levels in the ‘Deep 
South’ of the USA may reflect the poor standard 
of maternal care which was an undoubted fea- 
ture of these states (Loudon 1988). In passing, it 
is worth noting that black mothers in the USA 
always suffered a higher absolute rate of tox- 
aemic deaths, but usually a lower rate when 
expressed as a percentage of all maternal deaths. 
With international comparisons of toxaemia 
there are often problems of differing definitions; 
apart from this, however, I have found ıt difficult 
to find plausible explanations for the different 
rates of mortality from toxaemia. 

From the mid-1930s, however, some very 
interesting features emerge. For maternal mor- 
tality as a whole there were first the steep, sus- 
tained and continuous fall, and secondly the 
extraordinary convergence by 1960 of maternal 
mortality rates in different countries which had 
been miles apart in the 1920s and 1930s. This can 
be seen in Table 2. The early years of the decline 
are particularly instructive. Figure 1, for 
instance, shows cause-specific trends from 1930 
to 1949, indexed to 100 in 1930. The steepest fall 
occurred in deaths due to post-partum sepsis, 
and was due initially to the introduction of the 
sulphonamides (Loudon 1987). Deaths from 
haemorrhage remained more or less level until 
the mid-1940s. The subsequent decline in this 
category can be attributed to two factors. First, 
Chassar Moir’s work on ergometrine. This came 
into general use in the 1940s, and ıts widespread 
employment, especially with the technique of 
intravenous ergometrine with the delivery of the 
anterior shoulder, greatly reduced the incidence 
and mortality due to post-partum haemorrhage 
(Chassar Moir 1956). Second, blood tranfusion 
became widely available to the civilian popula- 
tion as a result of wartime measures Finally, 
there were the deaths from toxaemia. Through- 
out the Western world they declined more slowly 
than deaths from any other puerperal cause. 


Now look at Table 3, because it shows how the | 


extremely rapid fall in deaths due to sepsis 
pushed deaths due to toxaemia from second to 
first place in the list of causes. From 1940, while 
deaths from sepsis formed a rapidly decreasing 
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proportion of total mortality, toxaemic deaths 
moved up from 18% of total mortality in 1931— 
1935 to 30% in 1951-55. Although the decline in 
the mortality rate from toxaemia (a decline from 
66 in 1931-35 to 3 in 1971-75) is impressive, tox- 
aemia came to be the most important and 
intractable part of maternal mortality in the 
second half of the 20th century. 

In her review of deaths due to hypertensive 
disease in pregnancy in developing countries (L. 
Duley personal communication) has empha- 
sized the continuing ‘holocaust’ of maternal 
deaths. Is there a similarity between the experi- 
ence of maternal mortality in Western countries 
in the past and that in developing countries 
today? To some extent there may be. In some 
parts of Africa and the Far East it looks as if the 
overall rate of maternal mortality and the distri- 
bution by cause resembles the position in the 
West in the 1920s. In other countries, parts of 
South America for example, the present 
position may lie closer to the British situation in 
the 1940s and 1950s. At the risk of patronizing 
overtones, it ıs very tempting to suggest that all 
countries will ultimately follow the same path, 
with the West leading and the developing 
countries lagging behind by a few decades. If 
that proves to be the case it will be a rare 
example of the trite phrase that ‘history has les- 
sons for the present’. It is certainly possible, 
however, that such a simplistic assumption will 
be proved wrong; but even if it is I suspect that 
everywhere, deaths from toxaemia/hypertensive 
disease will prove the hardest nut to crack. 
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Cotinine-assisted intervention in pregnancy to reduce 


smoking and low birthweight delivery 


JAMES E. HADDOW, GEORGE J. KNIGHT, EDWARD M. KLOZA, 
GLENN E. PALOMAKI, NICHOLAS J. WALD 


Abstract 


Foundation for Blood Research, PO Box 190, 
Scarborough, Maine 04070-0190, USA 


Objectve—To investigate the feasibility and impact of mtegrating a cotinine- 
assisted smoking intervention programme with an existing antenatal maternal 
serum alpha-fetoprotein (AFP) screening service for open neural tube defects. 
Design—A multisite randomized controlled trial. 

Setting—139 physician offices and clinic sites in Maine providing antenatal care. 
Subjects—2848 pregnant women who smoked 10 or more cigarettes daily, enrolled 
at between 15 and 20 weeks gestation, from a population base of approximately 
18 000 pregnancies. 

Interventions—-The women were individually allocated at random to intervention 
or control groups within each centre at the tıme the serum sample was received for 
AFP measurement. The intervention group received an interpreted measurement 
of the serum cotinine, reported through the physician to the woman, along with a 
self-help smoking cessation booklet and a repeat serum cotinine measurement one 
month later, again interpreted and reported through the physician to the woman. 
Women in the control group received the usual anti-smoking advice provided by 
the antenatal care site and were not told of the study. 

Maın outcome measures—Birthweight, physician cooperation with study protocol 
(as measured by effectiveness in obtaming repeat serum samples for cotinine 
measurements). 

Results—Pregnancy outcome data were available for 97% of the study population, 
including birthweight for 2700 singleton viable pregnancies. The smoking interven- 
tion programme led to a significant 66 g increase in mean birthweight (P = 0-03; 
95% CI+9 to +123 g) and to a 30% reduction in the rate of low birthweight in preg- 
nancies managed by the 70 physicians who secured the highest rate of obtaimng 
repeat serum samples for cotinine measurements in their intervention group 
Among the remaining 69 physicians, intervention had no detectable effect on 
birthweight. 

Conclusion—A cotinine-assisted smoking intervention programme managed from 
a central location as an adjunct to a maternal serum AFP screening service can, 
with the cooperation of physicians responsible for antenatal care, lead to a signifi- 
cant and cost-effective reduction in the number of low birthweight babies. This pro- 
gramme is inexpensive, requires little extra effort, and does not need specially 
trained personnel. 
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Infants born to mothers who smoke during preg- 
nancy weigh approximately 200 g Iess, on aver- 
age, than those born to mothers who do not 
smoke, and the risk of being born weighing 
<2500 g is more than doubled (US Department 
of Health and Human Services 1980). The 
relation between cigarette smoke 2xposure and 
low birthweight is dose-dependent, as measured 
either by self-reported numbers of cigarettes 
smoked per day or by biochemical measures, 
such as serum cotinine (US Department of 
Health and Human Services 1980, Haddow et al. 
1987), and a single serum cotinine measurement 
during the second trimester of pregnancy is more 
closely associated with birthweight than 
reported numbers of cigarettes smoked (Had- 
dow etal. 1987). A recent randomized trial in a 
large metropolitan area, aimed at encouraging 
pregnant women to give up smoking, demon- 
strated that higher birthweights can be achieved 
if a pregnant woman reduces or siops smoking, 
even as late as in the second trimester (Sexton & 
Hebel 1984) That study employed staff trained 
in smoking cessation techniques who gave each 
study subject intensive attention in person, by 
telephone, and by letter. Our aim was to deter- 
mine whether a statewide maternal serum alpha- 
fetoprotein (AFP) screening service (Haddow 
et al. 1983) for open neural tube defects could be 
used to achieve similar benefits on a wide scale, 
without specially trained personnel to counsel 
women and without extra local resources. We 
therefore decided to conduct a randomized trial 
in which the key element in the intervention was 
the use of two serum cotinine measurements; 
one initial measurement to help make the haz- 
ards of smoking in pregnancy personally rele- 
vant, and a second measurement a month later 
to provide feedback and reinforcement to the 
patient. The endpoint of the study was a com- 
parison of birthweight between the intervention 
and control arms of the trial. 


Subjects and methods 


Physicians providing antenatal care throughout 
Maine who participated in a maternal serum 
AFP screening service for neural tube defects 
were approached individually early in 1984 and 
asked if they would agree to take part in a ran- 


rettes per day and to allow these women to be 
allocated at random to an intervention armanda 
control arm. Explicit consent was not sought 
from the women themselves. The cigarette con- 
sumption was entered on the maternal serum 
AFP order form, and if the woman was eligible, 
the computer assigned her to either intervention 
or control group by reference to a file of random 
numbers. Women in the control arm of the trial 
received whatever standard anti-smoking advice 
was provided at the site where they received 
care, while women in the intervention arm 
received both the standard advice and the coti- 
nine-assisted intervention. The trial was restric- 
ted to women who smoked 10 or more cigarettes 
per day, because it was more likely that giving up 
smoking would show a greater reduction in low 
birthweight than if all smokers were included, 
and because such women might find giving up 
smoking more difficult. Also, physicians partici- 
pating in the study were more likely to treat the 
matter more seriously. 

Women allocated to the intervention group 
had a cotinine measurement performed on the 
serum sample within several days after its arrival 
at the study centre. Two copies of a report of that 
cotinine measurement, which included an inter- 
pretation of its meaning, were returned to the 
physician. The report of the serum cotinine 
measurement contained a quantitative measure- 
ment of the cotinine level, with a visual display, 
categorizing the women into five cotinine cate- 
gories. A brief text accompanied the measure- 
ment, describing the estimated effect of smoking 
on birthweight in relation to the woman’s coti- 
nine level, and encouraging her to stop smoking. 
The physician was asked to explain the report to 
the woman and provide her with a copy. A ten 
page smoking cessation booklet was provided 
for the physician to give to the woman with the 
cotinine report. This booklet provided guidance 
for stepwise smoking cessation based on widely 
used techniques, but was written in the context 
of pregnancy and the availability of cotinine 
measurements. A second serum _ cotinine 
measurement was obtained one month later, in 
conjunction with a regularly scheduled visit, and 
two copies of the individualized report were sent 
back to the physician, again to be shared with the 
woman. This second report was designed 


, „domized trial of smoking intervention. Phys- 
“cians were asked to agree to serum cotinine 
TA :meàsurements being performed using the AFP 
`f sample for e who smoked 10 or more ciga- 
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similarly to the first, but included a comparison 
of the first and second cotinine measurements. 
The text commented on the extent of change and 
provided further encouragement. 
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Table 1. Enrolment of women into the trial according to the time of randomization 


Number of 
pregnancies Per cent of screened Per cent Numbers of 
Time of screened pregnancies from smoking >10 cases/controls 
randomization* by MSAFPt enrolled physicians cigarettes/dayt randomized§ 
1984 3151 56 17 157/154 
1985 7572 65 17 406/402 
1986 8739 72 16 486/508 
1987 6166 75 17 374/361 
Total 25 628 69 17 1423/1425 


*Enrolment was between 1 July 1984 and 30 August 1987. 
t MSAFP = maternal serum alpha-fetoprotein (total annual births in Maine are approximately 16 500). 
+ 97% of the women answered the smoking question on the MSAFP order form 


§ Lost to follow-up 41/39. 


The women in the control group received 
standard medical care, and their serum samples 
were frozen for cotinine measurements after 


completion of the pregnancies. Burthweights | 


were obtained from the state’s vital records and, 
where necessary, from inquiries to individual 
physicians who provided antenatal care. The 
birthweights from singleton livebirths in the two 
groups were then compared using a pooled, two- 
tailed Student’s t-test, and the rates of low birth- 
weight (<2500¢) were compared using the 
7’-test. Twin gestations were excluded from the 
analysis, because their inclusion would add an 
extraneous source of random error with too few 
to examine the effect of stopping smoking on 
twin pregnancies, separately. For the same 
reasons, the fetal deaths were excluded. Coti- 
nine measurements were performed by radio- 
immunoassay (Knight etal. 1985). The assay 


Table 2. Selected descmptive vanabies in the 
intervention and control groups at entry to the trial 





Intervention Control 

Variable mean (SD) mean (SD) 
Maternal age (years) 24-2 (4-6) 243 (4:8) 
Maternal weight (kg)  66:1(13-6) 65-2 (13-6) 
Maternal height (cm) 16-3 (6-6) 16-3 (6-8) 
Gravidity 2:3 (13) 23 (13) 
Maternal education 

(years) 11-9 (1-8) 11:8 (1-7) 
Gestational age at 

enrolment (weeks) 17-7 (1-6) 17-7 (1-6) 
Daily cigarette 

consumption 16-1 (6:5) 16:3 (6-4) 
Serum cotinine level 

(ng/ml) 169 (89) 168 (93) 





measures cotinine over the range of 
5-800 ng/ml. A level of cotinine of 10 ng/ml is 
used as the demarcation point for distinguishing 
smokers from non-smokers (Benowitz etal. 
1983). 


Results 


Table 1 summarizes the extent of participation 
according to the physician office and clinic sites 
in Maine during the 38 month study enrolment 
period, along with the numbers of cases and con- 
trols enrolled. During the enrolment period 
there was an increase in the number of women 
having maternal serum AFP screening and ın the 
number of physicians who took part in the ran- 
domized trial. The smoking question on the AFP 
order form was answered by 97% of the women, 
and 17% of those women smoked 210 cigarettes 
daily. Overall, 2848 women smoking =10 ciga- 
rettes per day (1423 cases and 1425 controls) 
were enrolled from a population base of 
approximately 18000 pregnancies cared for at 
139 participating sites. Approximately 3% of the 
enrolled pregnancies were lost to follow-up, and 
just over 2% were either multiple gestations [13 
(0-9%) and 8 (0-6%) in the intervention and 
control groups respectively] or fetal deaths [26 
(1-8%) and 21 (1-5%) in the intervention and 
control groups respectively]. Table 2 shows that 
the two randomuzation groups were similar at 
entry into the trial. Women in the intervention 
group smoked, on average, 16-1 cigarettes daily, 






serum cotinine level was 168 ng/ : 
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Table 3. Effect of cotinine-assisted intervention on birthweight, gestational duration and fetal and neonatal deaths 
for singleton pregnancies in women smoking =10 cigarettes/day in the second trimester 








Vaniable Intervention Control Difference (95% CI) 
Singleton livebirths 1343 1357 
Birthwerght (g) 3263 (542) 3229 (537) +34 (—7 to +75) 
Low birthweight 
<2500 g 99 (74%) 121 (89%) —1:5% {-3-6 to +0-5) 
1500 g 8 (0-6%) 9 (07%) 
Gestation at delivery (weeks) 397 (2-0) 39-5 (2-2) 
Preterm birth (<37 weeks) 109 (81%) 137 (101%) 
Fetal deaths (per 1000 livebirths) 26 (19 4) 21 (15-5) 
<20 weeks 5 4 
220 weeks 21 17 
Infant deaths (per 1000 livebirths) 5 (3-7) 10 (74) 
<28 days 2 5 
>28 days <365 days 3 5 





Results are mean (SD) or n (%) values as appropriate 


Table 3 shows the birthweight, gestational 
duration and fetal and infant deaths in the inter- 
vention and control groups. Overall, the mean 
birthweight was 34g higher (98% CI-7 to 
+75 g), and the proportion of low birthweight 
babies was 17% lower among women in the 
intervention group, but neither of these differ- 
ences was statistically significant. There were no 
statistically significant differences between the 
rates of deaths in the two groups. 

The study plan included a provision for moni- 
toring the extent of participation by the collab- 
orating physicians. This was done by calculating 
the rate of securing repeat sera for cotinine 


measurements in the intervention arm of the 
study. Table 4 divides the data into two strata, 
according to the extent of participation at each 
of the 139 sites. One stratum relates to the 50% 
of sites (70) which adhered most closely to the 
intervention protocol (i.e., the sites with the 
highest proportion of women in the intervention 
arm from whom a repeat blood sample for a coti- 
nine measurement was collected) and the other 
stratum to the remaining half of sites (69). Since 
women were individually randomized at each 
site (the sites were not randomized), 1t was poss- 
ible to compare the intervention and control 
groups within each stratum without introducing 


Table 4. Effect of cotinine-assisted intzrvention on birthweight and gestational duration of singleton ltvebirths ın 
women smoking 210 cigarettes/day in the second tnmester by study site participation 


High study site participation * 


Low study site participationt 


Intervention Control Difference Intervention Control Difference 
Vanable (n = 705) (n = 685) (95% CI) (n = 638) (n = 672) (95% CI) 
Mean initial serum 
cotinine (ng/ml) 164 168 173 168 
Birthweight (g) mean 3291 3225 +66 3238 3233 +5 
(SD) (523) (556) (+9 to +123) (554) (517) (—53 to +63) 
Low birthweight (%) 6-4 8-9 —2°5 8-3 8:7 —0-4 
(<2500 g) (—5:3 to 0-3) (—3-5 to 2-6) 
Gestation at birth 
(weeks) 
mean 39-7 39-6 39-6 39-5 
(SD) (1-9) (2-3) (2-0) (2-1) 





“ Sites (n = 70) providing »47% of the expected repeat samples for cotinine measurements 
t Sites (n = 69) providing &46% of the expected repeat samples for cotinine measurements 


bias. Among the sites at which participation was 
high, the mean birthweight was 66g higher 
(P = 0-03; 2-sided pooled t-test t = 2-25; 95% 
CI+9 to +123 g) and the proportion of low 
birthweight was 30% lower (P = 0-08; y’ = 3-1) 
than in the control group. The difference was 
much less (5 g) and not statistically significant 
(95% CI--53 to +63 g) between the intervention 


and control groups at the sites where participa-. 


tion was low. The sites at which participation was 
high provided repeat sera for cotinine measure- 
ments from 454 women, but only 194 repeat sera 
were provided from the sites with low participa- 
tion. The reasons why some physicians provided 
a smaller proportion of repeat blood samples 
than others is unclear; neither geographic distri- 
bution, size of practice, nor women’s demo- 
graphic characteristics could account for 
differences. 

Of the 1343 women ın the intervention arm 
with a singleton livebirth, 648 provided a repeat 
blood sample for serum cotinine measurement; 
15-8% of the repeat cotinine levels were in the 
non-smoking category (<10 ng/ml), and another 
17-5% showed reductions by more than half 
compared with the initial level, but were still 
consistent with smoking. This represents only 
48% of the intervention group, however, and it 
is possible that compliance was less among those 
women not providing a follow-up sample 
Regression analysis of the initial cotinine level 
and the change in cotinine level following inter- 
vention (defined as initial—final/initial x 100) 
versus birthweight showed that each variable 
added significantly to the prediction of birth- 
weight, given the other; a 1-68g (SE0-57, 
P<0-01) increase in birthweight was associated 
with a 1% reduction in cotinine, and a 0-93 g 
(SE 0-24, P<0-01) decrease in birthweight was 
associated with a 1 ng/ml increase in the initial 
serum cotinine. 


Discussion 


We have shown in a randomuzed clinical trial that 
encouraging women to give up smoking in the 
second trimester of pregnancy can reduce low 
birthweight delivery. The birthweight differ- 
ences are consistent with published reports from 
two other recent randomized tnals (Sexton & 
Hebel 1984; MacArthur etal. 1987). One ran- 
domized trial, reported by Donovan (1977) 
failed to demonstrate a birthweight difference, 
but the trial was small and lacked the statistical 
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power to exclude a useful effect. Taken as a 
whole, our study and those already published 
support a causal connection between smoking 
and low birthweight and demonstrate that pre- 
vention is feasible and effective. The smoking 
intervention we adopted in this study intention- 
ally relies on physician office staff, rather than an 
outside team, since any anti-smoking pro- 
gramme, even if effective in a clinical trial, 
would need to be stmple and economical to be 
widely adopted. The intervention regimen 
involves only two patient contacts, along with 
cotinine measurements to assist with the inter- 
vention as well as to yudge compliance. The 
study was successful in obtaining physician office 
and clinic participation on a statewide basis 
(75%) and moderately successful ın persuading 
participating sites to complete the intervention 
protocol. 

Those participating sites where the interven- 
tion protocol was adopted best, as measured by 
the rate of providing follow-up blood samples, 
were also the sites where the impact on improv- 
ing birthweight was greatest, a 66g average 
increase was found in the intervention group 
over the control group, a statistically significant 
difference; the rate of low burthweight was 
reduced from 8-9% to 6-4%, a 30% reduction. 
Although this latter difference was not statis- 
tically significant (P = 0-08), we believe that this 
difference ıs unlikely to have arisen by chance, 
given the significant 66 g increase in mean birth- 
weight. This average increase in birthweight is 
likely to result from a larger increase in birth- 
weight among women who stopped smoking, 
combined with no increase in birthweight among 
those who continued to smoke. The stratified 
analysis we adopted avoided bias because 
women were randomized within site and the 
stratification was not based on the compliance of 
individuals with the regimen; within each site all 
the women, regardless of their adherence to the 
smoking intervention regimen, were included in 
the stratified analysis. 

Our smoking intervention programme was 
very cost effective. The additional costs associ- 
ated with the neonatal care of one low birth- 
weight infant has been estimated at $18 000 
(Oster etal. 1988). The cost of preventing one 
low birthweight infant through our smoking 
intervention was about one-tenth of this 

Cotinine, the major metabolite of nicotine, is 
present in the blood, urine, and saliva of individ- 
uals who smoke or chew tobacco (Benowitz et al. 


=e 
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1983). Serum cotinine levels can reliably distin- 
guish smokers from nonsmokers (Hill etal. 
1983; Haddow et al. 1986). As the major metab- 
olite of nicotine, cotinine is a specific indicator of 
tobacco intake. Unlike thiocyanate or carbon 
monoxide measurements, it is not confounded 
by dietary or environmental influences (Mal- 
eszewsk1 & Boes 1955; Vogt et al. 1979; Dalferes 
et al, 1980; Hill et al. 1983) Cotinine has a bio- 
logical half-life of about one daw and, conse- 
quently, its level in body fluids represents a 
reliable time-averaged measure of the degree of 
nicotine intake over the previous few days 
(Benowitz etal. 1983). Further, the relation 
between cotinine levels in the second trimester 
and subsequent birthweight ıs already defined 
(Haddow et al. 1987). Cotinine is, therefore, an 
ideal measure of smoke intake for use in this 
study. 

The smoking cessation intervention strategy 
reported by Sexton & Hebel (1984), which was 
also effective in increasing birthweight, relied on 
multiple personal contacts by specially trained 
staff from a central unit Our strategy, by being 
simple and relying more on existing physician 
office personnel, can probably reach a wider 
population. Of course, for the strategy to be 
effective, it is necessary for physicians to adhere 
to the protocol. In this respect, it is of interest 
that, of the women who provided a follow-up 
sample for cotinine measurements, the propor- 
tion of women who stopped smoking or smoked 
less was similar, regardless of the extent of par- 
ticipation at each site. The main difference 
between the two strata of participation was 
simply the extent of participation, i.e., the pro- 
portion of women who provided a second 
sample. Effectiveness of this strategy may be 
enhanced by discovering ways to increase phys- 
ician office participation, such as by sharing the 
knowledge that this approach ta smoking ces- 
sation can be effective, or by using saliva, rather 
than blood, as the body fluid for follow-up coti- 
nine measurement to avoid logistical difficulties 
with blood collection. Integrating smoking ces- 
sation activities with prenatal serum AFP 
screening could also provide access to these 
activities to most pregnant women ih countries 
such as the US and UK where AFP screening 
has, in general, become a routine part of ante- 
Natal care. Probably no other single simple 
measure can achieve as much in the prevention 
of low birthweight. 
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Early amniocentesis: alphafetoprotein levels in 
amniotic fluid, extraembryonic coelomic fluid and 
maternal serum between 8 and 13 weeks 


NEVILLE C. WATHEN, PETER L. CASS, D. JAMES CAMPBELL, 
MURIEL J. KITAU, TIM CHARD 


Abstract 


Objecttve—The aim was to establish a normal range of alphafetoprotein (AFP) 
concentrations in amniotic fluid from 8 to 12 weeks gestation, and to determine 
any difference between AFP levels in amniotic fluid and extraembryonic coe- 
lomic fluid. 

Design and subjects—150 women had a transvaginal ultrasound guided amnio- 
centesis before termination of an apparently normal first trimester pregnancy. 
Separately identified samples of amniotic fluid and extraembryonic coelomic 
fluid were obtained and. assayed by radioimmunoassay for AFP. 

Results—In amniotic fluid, very high levels of AFP were present at 8 weeks, 
levels falling rapidly up to 10 weeks after which there was a slight rise. Thus over 
the period 8 to 10 weeks, there was a significant inverse correlation between 
amniotic fluid AFP and gestational age (r = 0-67; P < 0-001). In extraembryo- 
nic coelomic fluid, by contrast there was no trend in AFP relative to gestational 
age. 

Conclusions—The rapicly changing levels of AFP from 8 to 10 weeks as well as 
the small volume of the amniotic cavity makes the use of amniocentesis umprac- 
ticable before 11 weeks gestation. The lack of any relation between AFP levels 
in amniotic fluid and extraembryonic coelomic fluid emphasises the importance 


of identifying the site of amniocentesis in the first trimester. 


The measurement of alpha-fetoprotein (AFP) 
or acetylcholinesterase (AChE) in amniotic fluid 
is an established method of diagnosis of neural 
tube defects in the second trimester of preg- 
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nancy. More recently, the use of early amniocen- 
tesis has been investigated (Drugan et al. 1988; 
Johnson & Godmilow 1988; Muller et al. 1989). 
Amniotic fluid AChE does not appear to be a 
reliable marker of neural tube defects before 11 
completed weeks gestation (Burton et al. 1989; 
Muller et al. 1989). If measurement of AFP is to 
be used, then normal levels of amniotic fluid 
AFP in the first trimester must be further estab- 
lished; levels of AFP from 11 weeks of preg- 
nancy are known (Brumfield et al. 1990; 
Crandall et al. 1989; Drugan et al. 1988), but 
there is little information before this time. 

The use of high resolution vaginal ultrasound 
demonstrates clearly that two fluid compart- 
ments surround the first trimester fetus: the 
amniotic cavity and the extraembryonic coelom 


(Fig. 1). Inthe late first trimester, significant bio- 
chemical differences between the two fluid com- 
partments have been identified for a number of 
placental/decidual compounds ( Wathen, unpub- 
lished data) but not for AFP (Wathen et al. 
1991). However, as the fetus lies in the amniotic 
cavity, the levels of AFP might be higher in this 
site relative to the extraembryonic coclom when 
there is a neural tube defect. If this is the case, 
the origin of the sample obtained at amniocente- 
sis would need to be established accurately. In 
the present study, direct ultrasound guided 
transvaginal amniocentesis was carried out prior 
to termination of pregnancy in 105 apparently 
normal pregnancies between & and 13 weeks in 
order to obtain separately identified samples of 
amniotic fluid and extraembryonic coelomic 
fluid for measurement of AFP. 


Subjects and methods 


In total 105 women consented to ultrasound 
guided transvaginal amniocentesis before termi- 
nation of apparently normal 
between 8 and 13 weeks. Consent was also 
obtained tor collection of 10 ml maternal blood 
before induction of anaesthesia. Transvaginal 
ultrasound was performed using an Aloka 
SSD-620 with a 5 MHz vaginal probe that had a 
60° effective angle of view. Using full aseptic 
technique, the probe was sited in the upper 
vagina so as to obtain a clear view of the preg- 
nancy. Fetal viability was assessed and the crown 
rump length (CRL) recorded. Using the pro- 
cedure described previously (Wathen er al 


pregnancies 


1991), transvaginal amniocentesis was per- 
formed so as to obtain a sample of fluid trom the 
extraembryonic coelom and then from the 





Fig. 1. An ultrasound image of a 9 week fetus showing 
the fetus (F). amniotic cavity (AC). amnion (A) and 


extraembryonic coclom (EC) 
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amniotic cavity. Bimanual examination of th 
uterus and injection of oxytocic agents wer 
delayed until after amniocentesis so as to avo 
possible alteration of AFP levels. In the earlici 
pregnancies (8-9 weeks) the volume of th 
amniotic cavity in some women was so small 
to preclude reliable sampling. As pregnancy 
advances, the amniotic cavity expands to obli! 
erate the extraembryonic coelom at about 12 
weeks gestation. For this reason, it was not pos 
ible to obtain a sample of extraembryonic co 
lomic fluid in all of the late first trimest 
amniocenteses. All samples were stored 

20°C until assayed by radioimmunoassay to: 
AFP (Kitau et al. 1988). 

In this study, CRL measurement was used | 
establish gestational age which was allocat 
according to the number of completed weeks 
thus a gestational age of 8 weeks includes CRI 
measurements of 8 weeks plus U days to X wecks 
plus O days. 

The protocol for this study was approved b 
the ethics committee of St Bartholomew's Ho: 
pital, London. 
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Fig. 3. AFP levels in extraembryonic coelomic fluid at 
8-13 weeks gestation. The horizontal tars indicate the 
median level at each week. 


Results 


The levels of AFP in amniotic fluid, extra- 
embryonic coelomic fluid and maternal serum 
are shown in Figs. 2—4 and in Table 1. In 
amniotic fluid, very high levels of AFP were 
present at § weeks gestation and then fell rapidly 
up to 10 weeks gestation. Thus, over the period 
8-10 weeks, there was a highly significant 
inverse correlation between amniotic fluid AFP 
and gestational age (r = 0-67; P < 0-001). From 
11 to 13 weeks, there was a small rise in AFP 
levels. In the extraembryonic coelomic fluid, by 
contrast, there was no trend in AFP relative to 
gestational age (Table 1; Fig. 3). There was no 
correlation between AFP levels in amniotic fluid 
and extraembryonic coelomic fluid. In maternal 
serum, there was a significant increase (7 = 0-57; 
P < 0-001) in AFP levels with gestation (Table 1; 
Fig. 4). Although the amniotic cavity could be 
identified in all the pregnancies at 8 weeks, the 
volume was too small to be sampled accurately 
in eight women (40% ). The extraembryonic coe- 
lom could not be identified by ultrasound in one 


of the three pregnancies at 13 weeks and in three 
of the seven at 12 weeks. In the remaining 
women at 12 and 13 weeks, asmall extraembryo- 
nic coelom was identified but the volume was too 
small to sample reliably. 


Discussion 


The yolk sac and the liver are closely related 
embryologically and both produce AFP in early 
pregnancy (Gitlin & Pericell: 1970; Ishiguro er 
al. 1983; Shi et al. 1985). Fetal serum levels of 
AFP rise from 6 weeks to a maximum at approxi- 
mately 13 weeks and then fall rapidly (Gitlin & 
Boesman 1966). No previous study has reported 
on significant numbers of AFP levels in amniotic 
fluid before 11 weeks of gestation. From 11 
weeks, amniotic fluid levels of AFP show a 
similar pattern to those in fetal serum, levels 
rising to 13 weeks and then falling (Brumfield er 
al. 1990; Crandall et al. 1989; Drugan et al. 
1988). We now demonstrate high levels of AFP 
in amniotic fluid at 8 weeks, which fall rapidly up 
to 10 weeks after which there is a small rise. The 
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Fig. 4. AFP levels in maternal serum at 8-13 weeks 
gestation. The berizontal bars indicate the median 
level at each week. 
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Table 1. Levels of AFP in amniotic fluid, extraembryonic coelomic fluid and maternal serum by gestational age 





AFP 8 
Amniotic fwd (kU/ml) 
Number 12 
10th centile 43 3 
Median T7-2 
90th centile 115-8 
Extraembryonic coelomic fluid (kU/ml) 
Number 18 
10th centule 17-8 
Median 28 3 
90th centile 68 8 
Maternal serum (U/ml) 
Number 20 
10th centile 03 
Median 2-3 
90th centile 6-0 


levels of AFP ın amniotic fluid at any gestation 
are only a small percentage of the levels found in 
fetal serum (Gitlin & Boesman 1966). 

We present three possible explanations for the 
relatively high levels of ammiotic fluid AFP in 
early pregnancy. First, excessive leakage of AFP 
in urine. Fetal urine is the main source of 
amniotic fluid AFP (Seppala & Ruoslahti 1972). 
It is possible that there is excessive leakage of 
AFP from the immature metanephros, AFP 
levels dropping rapidly as renal function 
develops. Second, impaired AFP clearance from 
the amniotic cavity. Alphafetoprotein is largely 
degraded by the process of swallowing and 
digestion (Pritchard 1965). Absence of, or 
immaturity of these mechanisms in early preg- 
nancy may alter the normal turnover of AFP, 
resulting in high levels. Furthermore, re-absorp- 
tion from the amniotic compartment may 
increase as the extraembryonic coelom dis- 
appears and the fetal membranes relate more 
closely to the decidua. The third possible 
explanation, transudation of AFP from the bow- 
el, the postulated cause of high amniotic fluid 
AFP levels in cases of exomphalos (Brock 1976), 
is unlikely. Although the midgut is extra-abdom- 
inal until approximately the tenth week of preg- 
nancy (Hamilton & Mossman 1972), it 1s 
exposed to the extraembryonic coelom and not 
to the amniotic fluid. There is no trend in AFP 
levels in extraembryonic coelomic fluid relative 
to gestational age (Fig. 3). 

The possibility of early amniocentesis for the 


Gestational age (weeks) 


10 11 I2 13 
35 23 tz 7 
15-8 15-2 18-8 15-2 
30-0 22.5 24-2 24-0 
70-1 30-7 34-8 37-7 
29 15 6 — 
16-4 151 12-0 
27-1 291 21-4 
65-1 49 0 45-6 
38 24 12 7 
2:2 29 5-2 1-7 
57 9-1 7-8 25-0 
14-8 28 2 14-9 40-3 


diagnosis of neural tube defects has been dis- 
cussed. However, the rapidly changing levels of 
AFP from 8 to 11 weeks of pregnancy, as well as 
the small volume of the amniotic cavity almost 
certainly makes the use of amniocentesis 
impracticable before 11 weeks gestation. The 
absence of any relation between AFP levels in 
amniotic fluid and extraembryonic coelomic 
fluid in this study further emphasises the import- 
ance of identifying the exact site of amniocente- 
sis in the first trimester. 


References 


Brock D H, J. (1976) Mechanisms by which amniotic 
fluid alpha-fetoprotein may be increased in fetal 
abnormalities. Lancet ti, 345-346. 

Brumfield C. G., Cloud G. A., Davis R O., Finley 
S C., Hauth J. C. & Boots L. (1990) The relation- 
ship between maternal serum and amniotic fluid 
alpha fetoprotein in women undergoing early 
ammiocentesis Am J Obstet Gynecol 163, 903-906 

Burton B. K., Nason L. H. & Pettenati M. J. (1989) 
False positive acetylcholinesterase with early 
amniocentesis. Obstet Gynecol 74, 607-610 

Crandall B F , Hanson F. W., Tennant F. & Perdue 
S. T (1989) Alpha-fetoprotein levels in amniotic 
fluid between 11 and 15 weeks. Am J Obstet Gyne- 
col 160, "1204-1206. 

Drugan A., Syner F. N , Greb A. & Evans M. 1. 
(1988) Amniotic fluid alphafetoprotein and acetyl- 
cholinesterase ın early genetic amniocentesis 
Obstet Gynecol 72, 35-38 

Gitlin D. & Boesman M (1966) Serum alpha-fetopro- 


870 N. C. Wathen et al. 


tein, albumin and gamma-c-globulins in the human 
conceptus J Clin Invest 45, 1826-1&38. 

Githn D. & Pencell: A. (1970) Synthesis of serum 
albumin, pre-albun.in, alpha-fetoprotein, alpha-1 
antitrypsin and transferrin by the human yolk sac. 
Nature 228, 995-997 

Hamilton W. J. & Mossman H W. (1972) Human 
Embryology. Prenatal Developmen: of Form and 
Function 4th edition, Heffer and Sons Ltd, Cam- 
bridge, pp 356-357. 

Ishiguro T, Sakaguchi H & Sugitachi I (1983) 
Developmental changes of amniotic fluid alpha- 
fetoprotein subfractions ın early gestahion. Am J 
Reprod Immunol 3, 61-64 

Johnson A. & Godmuilow L. (1988) Genetic amniocen- 
tesis at 14 weeks or less (Review) Clin Obstet 
Gynecol 31, 345-352. 

KitauM J ,GmntP C A,HeathR B & Chard T 
(1988) Serum alphafetoprotein levels in subjects 
infected with hepatitis B virus J Med Virol 26, 
437-442 

Muller F., Oury J F & Boue A (1989) First trimester 


amniotic fluid acetylcholinesterase electro- 
phoresis. Prenat Diagn 9, 173-175 

Pntchard J A (1965) Deglutition by normal and 
anencephalic fetuses Obstet Gynecol 25, 289-297 

Seppala M. & Ruoslahti E. (1972) Alpha-fetoprotein 
in amniotic fluid: an index of gestational age. Am J 
Obstet Gynecol 114, 595-598 

Shi W K , Hopkins B , Thompson S , Heath J K., 
Luke B M. & Graham C. F. (1985) Synthesis of 
apolipoproteins, alpha-afetoprotein, albumin and 
transferrin by the human foetal yolk sac and other 
foetal organs J Embryol Exp Morphol 85, 
191-206. 

Wathen N. C., Cass P L. KitauM J & Chad T. (1991) 
Human chorionic gonadotrophin and alphafeto- 
protein levels in matched samples of amniotic fluid, 
extraembryonic coelomic fluid and maternal serum 
in the first trimester of pregnancy Prenat Diagn 11, 
145-151 


Received 1 March 199] 
Accepted 12 June 1991 


British Journal of Obstetrics and Gynaecology 
September 1991, Vol. 98, pp 871-879 


Doppler investigation of uteroplacental blood flow 
resistance in the second trimester: a screening study for 
pre-eclampsia and intrauterine growth retardation 


SUSAN BEWLEY, DEREK COOPER, STUART CAMPBELL 


Abstract 


Obyjective—To assess the screening properties of a mid-trimester uteroplacental 
Doppler scan in a normal unselected population. 

Design—A cross-sectional study measuring an averaged resistance index 
(AVRI) from four sites (left and right uterine and arcuate arteries) with continu- 


ous wave Doppler ultrasound. 


Setting—Routine booking ultrasound, King’s College Hospital, London. 
Subjects—977 women at 16-24 weeks gestation. 

Main outcome measures—Intrauterine death, birthweight, pregnancy-induced 
hypertension (PIH), antepartum haemorrhage. 

Results—There was a 96-5% follow-up. Pregnancies with high AVRI values had 
a higher prevalence of proteinuric hypertension, placental abruption, small-for- 
gestational-age babies, and fetal loss. When AVRI was >95th centile, the over- 
all risk of pregnancy complications was 67%, and the risk of a severe complica- 
tion was 25%. However, the sensitivity of the test for these complications was 
only 13% and 21% respectively. The nsk for an individual woman with a high 
AVRI of developing a complication was increased by up to 9-8 times. 
Conclusion—Al\though Doppler screening does detect a unifying defect leading 
to perinatal death, pre-eclampsia, growth retardation and placental abruption, 


the predictive values do not yet justify its introduction as a routine test. 


Although pre-eclampsia and intrauterine 
growth retardation (IUGR) are major causes of 
maternal and perinatal mortality and morbidity, 
the conditions are poorly defined and the under- 
lying pathology ill-understood. Morphological 
studies have suggested a failure of trophoblastic 
invasion as a common underlying cause (Bro- 
sens et al. 1977; Khong et al. 1986) and this may 
be manifest in early pregnancy as an increased 
resistance to flow in the uteroplacental circula- 


Department of Obstetrics and Gynecology, King’s 
College Hospital Medical School, Denmark Hill, 
London SE5 8RX 

S BEWLEY 

D COOPER 

S. CAMPBELL 


Correspondence. Susan Bewley 


tion as measured by Doppler ultrasound 
(McParland & Pearce 1988). 

Although seven Doppler studies screening for 
these complications have been reported (Camp- 
bell et al. 1986, Arduini et al. 1987; Schulman et 
al. 1989, Hanretty et al. 1989; Newnham et al. 
1990; Jacobson et al. 1990; Steel et al. 1990), they 
produced widely varying results and no unifying 
conclusion can be drawn. There are a variety of 
possible explanations for the great dis- 
crepancies. 

The studies have mostly used small numbers 
ranging from 60 (Arduini et al. 1987) to 535 
(Newnham et al. 1990), although Steel et al 
(1990) recruited 1198 women 

They have used different methods of inso- 
nating the uteroplacental circulation. Both 
pulsed wave (Campbell etal 1986; Arduini et al. 
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1987; Jacobsen et al. 1990) and continuous-wave 
Doppler ultrasound (Schulman et al. 1989, 
Hanretty et al. 1989; Newnham et ai. 1990; Steel 
et al. 1990) have been used to studv the uterine 
artery (Schulman et al. 1989), the arcuate artery 
(Campbell et al. 1986) and the uteroplacental 
bed beneath the placenta (Newnham et al. 
1990), while others sampled from anywhere on 
the uterine vascular tree (Hanretty et al. 1989). 

Different absolute cut-off levels of resistance 
index (RI) were used by most investigators, 
ranging between 0-52 and 0-62, despite the fact 
that RI ıs known to fall steeply with gestation in 
the second trimester (Cohen-Overbeek et al. 
1985; Bewley etal. 1989). Only two investigators 
used a cut-off >95th centile for gestation (Han- 
retty et al. 1989; Newnham et al. 1990). This may 
explain why the frequency of abnormal wave- 
forms varied between 3-5% (Schulman et al 
1989) and 33% (Arduini et al. 1987). In the study 
of Campbell et al. (1986) 40% of an apparently 
unselected group had an RI >2 SDs above the 
mean for normal women. 

The sample groups that have been studied 
were not all representative of normal popula- 
tions. Some recruited high risk women (Arduini 
et al. 1987; Jacobsen et al, 1990) or prumigravidae 
(Steel et al. 1990), while others tried to choose 
randomly from the ultrasound clinic (Campbell 
etal 1986) or the antenatal clinic (Hanretty et al 
1989). In one study, although selecting patients 
randomly from the ultrasound department, a 
high prevalence of complications of 25% was 
found (Campbell et al. 1986). In another study, 
after recruitment from the antenatal clinic, 46% 
of women were admitted or investigated during 
the pregnancy, 25% developed pregnancy- 
induced hypertension (PIH), 24% were 
delivered electively and 36% had irstrumental 
deliveries (Hanretty et al. 1989). A further study 
achieved recruitment of only 46% of the total 
pregnant population (Schulman et al. 1989). 
Despite having the loosest definition of site, 
Hanretty et al. (1989) failed to obtain readings 
from the uteroplacental circulation t 26 weeks 
in 18%. The study group may thus heve become 
biased even if the subjects had been randomly 
selected. 

Non-comparable definitions of complications 
were used. Investigators have used varying and 
different definitions of pre-eclampsia, IUGR 
and poor pregnancy outcome as well as combin- 
ing the outcomes in unique ways. One study 
looked at PIH without considering TUGR separ- 


ately (Arduini et al. 1987). Some studies con- 
sidered two readings of blood pressure >140/90 
as PIH (Steel et al. 1988; Arduim et al. 1987) and 
then examined whether it was accompanied by 
proteinuria (Steel et al 1990), whereas others 
included proteinuria and hyperuricaemia in the 
definition of pre-eclampsia (Jacobsen et al. 
1990). In one study a patient was classified as 
having PIH if, ‘following a blood pressure 
recording of 2140/90, the obstetrician arranged 
for further investigation or treatment’ (Hanretty 
et al 1989). Most studies used a birthweight 
below the 10th centile to define IUGR although 
one used an ultrasound abdominal circumfer- 
ence of more than 2 SDs below the mean (Steel 
et al. 1990). One study combined abnormal 
CTG, low cord pH and low Apgar score for the 
definition of perinatal asphyxia (Campbell et al. 
1986). Another stated that its ‘criteria for this 
diagnosis were arbitrary’ and used these features 
separately. Fetal hypoxia was diagnosed by an 
obstetrician retrospectively (Newnham et al. 
1990). 

The missing cases due to exclusions and losses 
varied from 0% (Arduini et al. 1987; Hanretty et 
al 1989) to 21% (Steel et al. 1988). Those 
women who were lost to follow-up (ending their 
pregnancies as an emergency elsewhere, whose 
notes were sequestered at some point or who 
moved) may have been a different group than 
those with known outcomes. 

Only two studies stated that the assessment of 
outcome was made ‘blind’, separate from know- 
ledge of the test result (Newnham et al. 1990; 
Jacobsen et al. 1990). Although most did not 
give the results to the clinicians, one gave the 
results to both the patients and clinicians (Schul- 
man et al. 1989), and another repeated the Dop- 
pler test 1f the results were abnormal (Steel et al. 
1990), thus potentially giving both an inkling of 
the result. 

The aim of the present study was to determine 
the ability of a second trimester continuous wave 
Doppler examination of the uteroplacental cir- 
culation ta predict pre-eclampsia and small-for- 
gestational-age infants (SGA), and to quantify 
the predictive properties of such a test. In this 
paper, the methodological problems have been 
overcome by having a large number of subjects, 
an overall RI taken from fixed sites, a cut-off for 
abnormality that changes with gestation, a 
representative population, a range of cut-offs for 
‘abnormality’, a high follow-up rate, and a 
variety of abnormal outcomes that were assessed 


‘blind’ and analysed both separately and 
together. 


Subjects and methods 


Signals were collected using a 4 MHz CW probe 
(Doptek, Chichester, UK) from four fixed sites 
on the uterus, left and right ‘arcuate’ and left and 
right ‘uterine’ (Bewley et al. 1989). Women were 
recruited consecutively when attending for their 
routine booking scan at 16-24 weeks gestation. 
No results were revealed to the women or the 
clinicians. No action was taken on the basis of 
any readings. The study had ethics committee 
approval. 

At King’s College Hospital (KCH), booking 
and delivery data are routinely entered into the 
perinatal computer by the attending midwife. 
Searches for missing data or addresses included 
the antenatal filing cards, the hospital microfilm, 
hospital records department and the ultrasound 
scan card. In those cases without information or 
delivery out of the area, two postal enquiries 
were made to both the woman, with a stamped 
addressed envelope, and her general prac- 
titioner. Information about neonatal outcome 
was obtained from the neonatal unit ledger or 
the baby notes. Coding forms were completed 
with booking and delivery details for each sub- 
ject by a coder using standard coding instruc- 
tions. The data were then entered into the 
University of London Computer (Amdahl 5890/ 
300, SPSS statistical package). The data were 
entered twice and the computer files compared 
to pick up transcription errors. A gestation 
check was performed and validation checks were 
made to pick up obvious coding errors. 

Medical notes were retrieved and reviewed in 
detail if there was any deviation from normal 
indicated on the computer delivery form (i.e., all 
women with preterm delivery, hypertension, 
antepartum haemorrhage, antenatal admission, 
emergency caesarean section, ‘abnormal CTG’, 
operative delivery for fetal distress, neonatal 
unit admission, maternal disease and anything 
else suspicious) Notes were collected for 24-3% 
of cases and reviewed by one of the authors 
(S.B.) This process was kept separate from 
knowledge of the initial test results by leaving 
the test forms undisturbed in a locked filing 
cabinet for the duration of the study. Three inde- 
pendent obstetricians later coded medical diag- 
noses. Discrepancies in coding were reviewed by 
all three in conjunction with the coding forms 
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and instructions to decide on the final assign- 
ment of diagnoses. 

Hypertension was defined as two recordings 
of diastolic BP 290 mmHg, 4h apart, or one 
reading of =110 mmHg at any stage of preg- 
nancy (Davey & MacGillivray 1988). If hyper- 
tension was noted before 20 weeks it was defined 
as chronic hypertension. Pregnancy-induced 
hypertension was defined as hypertension 
appearing for the first time after 20 weeks ges- 
tation and categorized as proteinuric or nonpro- 
teinuric. Significant proteinuria was considered 
as >150 mg/24 h, or >+ on dipstick urne test- 
ing, and nonsignificant if it disappeared on 
repeat testing. Severe proteinuric PIH was 
defined as a diastolic BP 2110 mmHg and pro- 
temuria >500 mg/24 h or =+ + on Albustix (and 
a rise of 230/25 mmHg if hypertension was pres- 
ent before 20 weeks gestation). 

Antepartum haemorrhage (APH) was 
defined as bleeding from the genital tract 
(>5 ml) after 28 weeks gestation. The cause was 
considered to be placental abruption if there was 
proven retroplacental clot or a general disturb- 
ance of coagulation. 

Fetal loss, or intrauterine death (IUD) was 
defined as the death of a fetus between the blood 
flow screening scan and delivery (excluding ter- 
mination of pregnancy). 

Actual birthweight (Bwt) was expressed as a 
number of SDs from the mean expected weight 
for gestation, compared to the hospital popula- 
tion >36 weeks and to a preterm infant weight 
chart <36 weeks (Gairdner & Pearson 1971). 
Babies were considered small-for-gestational- 
age (SGA) and under the 3rd, 5th, and 10th cen- 
tiles if they were >1-96, >1-645 or >1-28 SDs 
respectively below the mean expected weight for 
gestation. 

Operative delivery for fetal distress (ODFD) 
was based on the indication for delivery by 
forceps, or caesarean section, that ts, the clinical 
judgement of the operator at the time. Burth 
asphyxia was not defined due to the difficulty in 
having an agreed definition for this ‘entity’ and 
the problems ın interpreting CTGs (Sykes et al. 
1982), Apgar score and pH (Ruth & Raivio 
1988). Where information was unclear or only 
partial, a final coding diagnosis such as ‘hyper- 
tension—unknown proteimuria or severity’ was 
made. Uncertain diagnoses were excluded from 
the final analysis for that particular outcome. 

Of 1022 women approached in the ultrasound 
department, 1018 agreed to participate in the 
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study. Statistical analysis was perfcrmed ın 925 
cases, the remainder being excluded for a variety 
of reasons (Fig. 1). Outcome losses were small 
and data were available for 96-5% (943/977) of 
the population. The 14 twin pregnancies were 
excluded from the screening analysis as the 
interpretation of complications was too 
complex. 

To determine that no peculiarities occurred 
during selection of subjects or with the loss of 
mussing data, two comparisons were made; with 
the previous year of deliveries at KCH; and the 
missing cases were compared with the known 
outcome cases. There were slightly more Cau- 
casians (60% vs 54%) in the study than the 
general delivered population, which might be 
explained by later bookings of African women. 
The 34 cases with lost data were younger and 
smoked more but this was not of statistical nor 
clinical significance. 

Of the 925 women, 913 (9&7%) were 
delivered of a live baby. Twelve had an intra- 
uterine death (1:3%) (three at <24 weeks, two 
at 24-28 weeks and seven at >28 weeks) and 
there were three neonatal deaths (0-3%). 

Resistance index (RI = systolic peak — end- 
diastolic trough/systolic peak) (Pourcelot 1974) 
was calculated. The averaged value from the 
four uteroplacental sites was called AVRI. 
Worst RI was the highest value, and best RI the 
lowest. AVRI was normally distributed with 
constant variance at all gestations, and the 
relation between AVRI and gestation was 
linear. AVRI was regressed on gestational age 
and the 90% prediction interval fcr individual 
values of AVRI was calculated (Draper & Smith 
1966). The limits of this interval prcvide the 5th 
and 95th centiles for AVRI for each gestational 
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Fig. 1. Flow diagram showing subject numbers. 


age. We checked that a quadratic regression did 
not significantly explain more of the variation ın 
the data than linear regression. AVRI was found 
to change significantly with gestation (AVRI = 
0-669 — 0-00109 days gestation, n = 975, resi- 
dual SD = 0-091, p = <0-0001). Having con- 
structed the reference range (1.e., the 5th and 
95th centiles) (Fig. 2), individual AVRI values 
were expressed as a number of standard devia- 
tions from the expected mean for gestation (6 
AVRI). The values were considered to be in the 
highest 2-5%, 5% and 10% of the population if 
the values of 6 AVRI were >1-96, >1-645 or 
>1-282 SDs from the mean respectively. For 
each case, a 6 AVRI value was used to predict 
various outcomes using different cut-offs in turn. 
In this way, the screening potential of utero- 
placental Doppler was assessed. 

The numbers of true positives (TP), false posi- 
tives (FP), true negatives (TN), false negatives 
(FN), sensitivity, specificity, positive predictive 
value, negative predictive value and prevalence 
for each complication for a variety of cut-offs 
were calculated The relative risk 

TP (FN + TN) 
FN (TP + FP) 
having disease that a test positive subject has 
compared to a test negative one. 

To define the risk to any particular pregnancy 
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Fig.2. Reference range of AVRI (averaged value of 
resistance index from four uteroplacental sites) 
according to gestational age showing mean, 5th and 
95th centiles (n = 975). 
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Table 1. The prediction of different separate complications using Doppler test AVRI >95th centile for 


gestational age as cut-off for abnormality 


Prev 
Outcome (%) TP FN FP TN 
IUD 1-3 3 9 51 862 
Abruptio 0-9 3 5 50 864 
APH (all) 4-0 5 32 48 837 
Nonpr PIH 5-5 5 45 46 821 
Pr PIH 4-6 10 32 41 834 
SGA <3rd 3-3 6 24 46 837 
SGA <5th 5:7 10 42 42 819 
SGA <10th 12-9 18 100 34 761 


SE SP PPV NPV 

(%) (%) (%) (%) RR n* 
25 94 6 99 5-4 925 
38 95 6 99 9-8 922 
14 95 9 96 2:6 922 


10 95 19 95 1-9 917 
24 95 20 96 5:3 917 


20 95 12 97 4-0 913 
19 95 19 95 4-0 913 
15 96 35 88 3-0 913 


Abbreviations: AVRI, averaged resistance index from four sites; IUD, intrauterine fetal death; APH, antepartum 
haemorrhage; Pr PIH, proteinurnc hypertension; Nonpr PIH, nonprotemuric hypertension; SGA, small-for- 
gestational age; Prev, prevalence; TP, true positive; FP, false positive; TN, true negative, FN, false negative; PPV, 


positive predictive value; NPV, negative predictive value; RR, relative msk; SE, sensitivity; SP, specificity. 
*Numbers do not all equal 925 if there were insufficient data for diagnosis. 


of developing complications the outcomes were 
also amalgamated into two groups. Any 
included all pregnancies with SGA <10th centile 
or any PIH or any APH or IUD or ODED, as 
defined above. Severe represented severest 
disease and a more stringent definition of 
abnormal; SGA <3rd centile or severe protei- 
nuric hypertension or placental abruption or 
IUD. Women with ‘severe’ complications are 
included in the‘any’ group. 

AVRI had a higher correlation with ô Bwt 
(r = —0-26) than worst RI (r = —0-22) or any of 
the individual vessel RI values (r = —0-14 to 
—Q-21) so it was chosen as the screening vari- 
able. By being a mean of four values, it is more 
precise than single values, and may give a better 
overall picture of the complex circulation than 
one site (Bewley et al. 1989). The intra-observer 
coefficient of variation for AVRI was measured 
by taking three sets of readings from 11 subjects 
and was 3-9%. In the Tables and the Results sec- 
tion, calculations are made using the total avail- 


able data for any variable which may not always 
equal 925. 


Results 


The prediction of different separate complica- 
tions using AVRI >95th centile as a cut-off 1s 
shown in Table 1. The sensitivity varies between 
10% and 38%. The relative risk of a test positive 
woman developing complications, as opposed to 
a test negative woman, ranged from 1-9 to 9-8 


` and was higher for more severe disease. 


The positive predictive value of AVRI >95th 
centile was 67% for any complication and 25% 
for a severe complication (Table 2). 

Screening characteristics were compared 
using different variables (Table 3) AVRI was 
more accurate than worst RI and best RI in the 
prediction of complications. 

The test can be used with any cut-off of AVRI 
(Table 4), but the specificity falls below 73% 
before the sensitivity reaches 50% for severe 


Table 2.The prediction of combinations of complications using AVRI >95th centile for gestational age as cut-off 


for abnormality 


Prev 
Outcome (%) TP FN FP TN 
Anyt 30:3 35 241 17 619 
Severet 7-0 13 49 38 789 


For abbreviations, see Table 1. 


SE SP PPV. NPV 
(%)  (%) (%) (%) RR nt 


13 97 67 72 2:4 912 
21 95 25 94 4-4 889 


*Numbers do not all equal 925 if there were insufficient data for diagnosis. 
tAny includes SGA <10th centile, PIH, APH, IUD and operative delivery for fetal distress 
Severe includes SGA <3rd centile, severe prote:uric hypertension, abruption and IUD. 


876 S. Bewley et al. 


Table 3. The prediction of complications using different 95th centile Doppler tests as cut-off for abnormality 


Protemuric 
SGA <10th hypertension Any* Severe” 
5 RI 
>95th SE(%) SP(%) SE(%)  SP(%) SE(%)  SP(%) SE(%) SP(%) 
AVRI 15 96 23 95 13 97 21 95 
Worst RI 14 95 22 95 11 96 13 94 
Best RI 10 95 17 95 10 96 16 95 


Abbreviations’ ô RI >95th, resistance index >95th centile for gestational age; AVRI, averaged RI from four sites 
(left and right arcuate and uterine), SE, sensitivity; SP, specificity. 
*For definitions of Any and Severe complications see Table 2 and text 


complications. Table 4 also shows a somparison 
using the original cut-off of worst FVW 0-58 
(Campbell et al. 1986). 

The test was marginally better at predictions 
in primigravidae, and much better in Afro- 
Caribbean women (Table 5). 


Discussion 


In our study, a large number of women, repre- 
sentative of the local pregnant population, were 
recruited, with a 96-5% follow-up rate. The pre- 
dictions of disease fall short of the initial opti- 
mistic results of Campbell et al. (1985) but are in 
contrast to the entirely negative results of Han- 
retty et al. (1989). 

A new and different methocology was 


employed in that an overall, four site, averaged © 


RI (AVRI) was calculated. This had the highest 
correlation with 6 Bwt, consistent with it giving 
an indication of the resistance in the whole uter- 


ine circulation. Other investigators have used 
the average of two uterine flow velocity wave- 
forms (FVW) (Schulman et al. 1986), the worst 
FVW (Campbell et al. 1986; Arduin et al. 1987) 
or even the best FVW (Hanretty et al. 1989) as 
the marker of abnormality In the present study, 
there was little difference between the screening 
variables of AVRI and worst RI. Best RI was 
less effective as a predictor of complications and 
its use should be discouraged. 

The cut-off of >95th centile for gestation was 
considered to be a practical one for abnormality, 
and although the sensitivities are low, the speci- 
ficities are high. Using the old cut-off of 0-58 
(Campbell et al. 1986) gives sensitivities compar- 
able to those reported by others although the 
specificities are lower. By not choosing one par- 
ticular cut-off for ‘abnormal FVW’ a range of 
predictions can be made (Table 4). 

Our findings that abnormal FVWs precede the 
development of SGA and PIH confirm those of 


Table 4, The prediction of complications using (a) different centiles of 3 AVRI as cut-off for abnormality, and (b) 


worst RI >0-58 
Proteimuric 

SGA >10th hypertension Any* Severe* 
Centile SR a M 
ô AVRI SE(%) SP(%) SE(%) SP(%) SE(%) SP(%) SE(%) SP(%) 
97-5 11 98 15 97 8 99 13 97 
95 15 96 25 95 13 97 21 95 
90 22 92 30 91 17 93 29 91 
85 32 89 35 87 23 90 37 88 
80 36 83 47 82 28 85 44 82 
75 42 78 52 77 34 80 45 7I 
70 47 74 55 72 38 75 50 73 
Worst RI 
>0:58 82 38 82 36 73 39 TI 37 


Abbreviations: ô AVRI, Averaged resistance index related to centile for gestational age, Worst RI, highest RI 
from four uteroplacental sites, SGA, small-for-gestational age, SE, sensitivity; SP, specificity- 
“For definitions of Any and Severe complications see Table 2 and text. 
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Table 5. A comparison of the prediction of complications in primigravidae vs multigravidae and black vs white 
women using AVRI >95th centile for gestational age as cut-off for abnormality 





SGA <10th 
Panty/ 
race n Prev(%) SE(%) 
0 448 16-4 19 
=] 476 9-6 9 
Afro-Caribbean 254 13-7 15 
Caucasian 564 11:9 10 
Any” 

Prev(%) SE(%) 
0 38-3 13 
=] 23.2 13 
Afro-Caribbean 33-2 14 
Caucasian 29:5 10 


Proteimuric 
hypertension 

SP(%) Prev(%) SE(%) SP(%) 
96 6-0 26 95 
96 27 23 95 
95 5-1 46 95 
96 44 8 95 

Severe” 

SP(%) Prev(%) SE(%) SP(%) 
97 TBR 18 94 
97 6-2 25 97 
97 10-7 27 95 
97 5-1 jl 96 


Abbreviations: AVRI, Averaged resistance index from four sites; Prev, Prevalence; SE, sensitivity, SP, specificity 
“For definitions of Any and Severe complications see Table 2 and text. 


other workers. However, the predictions for 
proteinuric hypertension were clearly better 
than for non-proteinuric hypertension and it 
would seem prudent for investigators to distin- 
guish between the two. Although abnormal 
Doppler findings have been noted in the months 
preceding a placental abruption (Uzan et al. 
1989), the early prediction 1s new. Newnham et 
al, (1990) found a relation only between an 
abnormal FVW and hypoxia. The discrepancy 
may be due to the fact that a different part of the 
circulation was insonated under the placenta. 
The entirely negative results of Hanretty et al. 
(1989) can be accounted for by a difference in 
technique. 

Our predictive values rose with increasing 6 
AVRI (Table 4). Thus, in the group with AVRI 
>9Sth centile, a woman had a 25% chance of a 
very serious complication, and a 67% chance of 
one probably requiring investigation or 
admission to hospital (Table 2). Steel e al. 
(1990) also found that the test identified the 
severest forms of hypertensive disease ın preg- 
nancy. So, the test defines well a high-risk group 
of women. This may be acceptable for selecting a 
group of women for research purposes, 
increased surveillane or treatment. However, in 
routine practice most women with disease would 
be missed. False reassurance may lull the woman 
and clinician into complacency and could form 
the basis for litigation for missed disease. 

The test can have an improved sensitivity by 
use of a lower threshold for the definition of 


abnormality However, the specificity fell to 
below 73% before the sensitivity reached 50% 
for severe complications (Table 4). This means 
that over a quarter of the population have to be 
defined as abnormal even to pick half of those 
with disease. This would not support the intro- 
duction of Dopper studies on a routine basis. 
However, the finding of improved sensitivity in 
pnmigravidae and Afro-Caribbean women sug- 
gests that there may be populations for whom 
routine Doppler studies could be considered 
These findings need to be confirmed. There are 
differences in hypertension between races 
(World Health Organization 1988), although 
they may not be apparent at 16-24 weeks ges- 
tation. It may be that in Afro-Caribbean 
women, pre-eclampsia is more severe, with 
higher AVRI values, and therefore more disease 
is correctly predicted. Alternatively, more 
hypertension in Caucasians 1s labelled pre- 
eclampsia when it is not associated with 
abnormal uteroplacental circulation and may be 
chronic hypertension. 

The overlap in second trimester AVRI 
between normal and abnormal outcome preg- 
nancies could be due to a number of reasons. 
Firstly, there 1s variability in the test but, in the 
form of AVRI, the coefficient of variation at 
3-9% is acceptable. All the readings were 
recorded by one person and it might be postu- 
lated that errors would increase with multiple 
observers. Secondly, it may be that the test is 
accurate but that uteroplacental resistance itself 
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is not static and varies in both normal and 
abnormal pregnancies. Thirdly, RI provides a 
crude analysis of the waveform. Attempts have 
been made to define the shape of the waveform 
and use the information included m the distri- 
bution of the frequencies but it is unclear as yet 
whether any other index 1s better. 

Fourthly, the definitions of outcome may be 
inadequate. The outcomes are actually hetero- 
geneous mixtures of different aetiologies. For 
example, not all APH is caused by placental 
abruption. Pre-eclampsia is not the cause for all 
cases of PIH. In early onset pre-eclampsia, 
underlying renal disease may be undiagnosed 
and add to the false negative rate (Ihle et al. 
1987). The small-for-dates infant is the result of 
one of a number of pathologies waich include 
uterine or placental ‘insufficiency’. A higher 
relative risk and increasing sensitivity with 
decreasing centiles of 6 Bwt was found (Table 1) 
This might be considered a kird of ‘dose 
response’ and the Doppler test may be correctly 
distinguishing the diagnosis of IUGR Affected 
babies are predominantly represented in the 
SGA <3rd centile group rather than normally 
grown small babies which often appear in the 
SGA <10th centile group. Doppler may be iden- 
tifying potentially ‘starved’ babies (as not all 
babies end up below the 10th centile) rather than 
those ending with a low absolute birthweight. 
Unfortunately, we cannot assess the growth 
potential of an individual fetus or ‘loss of 
expected weight’ that might be more related to 
uterine blood supply and fetal damage. 

Fifthly, the mother and fetus may have mech- 
anisms which compensate for, or overcome, the 
restricted uterine blood supply There 1s a func- 
tional reserve capacity of the placenta. Loss of a 
third of the villous parenchyma can take place 
without an effect on fetal growth, development 
or viability (Fox 1983). A false positive test 
might be explained by compensatory mechan- 
isms that overcome deficient placentation. The 
placenta may be able to redistribute blood 
locally, away from scantily supplied and per- 
fused segments. Delivery may supervene before 
the development of a stillbirth or pre-eclampsia. 

Sixthly, there may be much more overlap of 
normal and abnormal FVWs at this gestation 
than later in pregnancy. Some normal preg- 
nancies may still not have reached their mini- 
mum resistance by 20, or even 24 weeks 
gestation. Seventhly, there may be false positive 
and negative tests entirely due to biological vari- 


ance Although previous studies suggest that 
uteroplacental FVWs are not greatly influenced 
by day to day variability, circadian changes or 
meals, smoking or exercise (Hastie et al. 1988; 
Pearce et al. 1988; Morrow et al. 1988; Moore et 
al. 1988) and that the test 1s reproducible, only 
normal pregnancies have been studied in this 
way. There may be much greater vanations or 
instability associated with the pathological preg- 
nancy. Abnormal uterine waveforms may some- 
times become apparent later in pregnancy, after 
the time of the screening test, especially if vaso- 
constriction of muscular arteries is aggravated 
by the release of vasoactive compounds such as 
thromboxane. A false negative test might also 
arise during sampling of the large uteroplacental 
circulation if there 1s a mixed population of 
vessels. 

It has been demonstrated that the Doppler 
screening test is quick and reliable, and with less 
than 1% failures to obtain readings ıt does not 
have to be repeated (Bewley et al. 1989). An 
obstetric risk score, which could be calculated by 
computer, might be simple, but a ‘roll over’ test 
is more cumbersome. A screening test has to be 
easy, cheap, convenient, quick and non-invasive 
to be useful in clinical practice. Although the- 
Doppler test fulfils these criteria, 1ts accuracy 
would have to be improved first. 

Screening the uteroplacental circulation of the 
general population at 16-24 weeks gestation will 
identify a group of women at high risk of 
developing serious complications. For the 
development of prophylactic treatments, this 
test, with a high cut-off, can be recommended. 
The risk of an individual developing a complica- 
tion 1s increased by up to 9-8 times. The majority 
of patients with the complication will be missed 
or, if the cut-off ıs reduced it 1s at a cost of a high 
false positive rate. It remains to be determined if 
this false positive rate can be reduced by a modi- 
fication of the technique or a simple second line 
investigation 
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Thyrotrophin-releasing hormone—a lactation- 
promoting agent? 


F. PETERS, J. SCHOULZE-TOLLERT, W. SCHUTH 


Abstract 


Obyective—To study the lactational and hormonal responses to nasal adminis- 
tration of thyrotrophin-releasing hormone (TRH) in puerperal women with 
inadequate lactation. 

Design—Prospective randomized double-blind placebo-controlled study. 
Subjects—19 puerperal women with inadequate lactation (<50% of normal 
milk yield) on the 5th day postpartum. 

Interventions—10 women were allocated to receive TRH admunistered by a 
nasal spray of 1 mg, four times daily, between suckling episodes, for 10 con- 
secutive days starting on day 6 postpartum. Nine women were allocated to 
receive placebo sprays 

Main outcome measures—Daily milk yield, serum levels of prolactin and thyroid 
hormones. 

Results—Before treatment all the women had significant prolactin responses to 
TRH and suckling stimul. At the end of 10 days of treatment, milk yield 
increased significantly in the TRH group from a mean of 142-0 (SD 33-9) to 
253-0 (SD 105-3) g/day (P = 0-014). There was no significant change in the pla- 
cebo group. Basal prolactin levels increased from a mean of 117-4 pe/l (SD 45-2) 
to 173-3 pg/l (SD 55-5) (P<0-001) in the TRH group whereas in the placebo 
group prolactin levels decreased from 137-2 (SD 69-5) to 82:0 (SD 37-7) ug/l. A 
further rise in prolactin levels and milk yield was seen in seven women ın the 
TRH group who received a second 10-day course of TRH treatment at their own 
request. There was no significant change ın levels of thyroid stimulating hor- 
mone, thyroxine and triiodothyronine during treatment in either of the two 
treatment groups and no signs of hyperthyroidism. 

Concluston—Repeated nasal TRH administration between suckling episodes 
may improve defective -actation. 


It is well established that prolactin is essential for 
the function of the mammary gland. Dopamine 
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antagonists in the early postpartum period have 
been shown to increase milk yield (Aono et al. 
1979) and to improve defective lactation by ele- 
vating prolactin levels (Aono et al. 1982; Guz- 
mán et al 1979; Kauppila ef af. 1981). 
Thyrotrophin-releasing hormone (TRH) has 
been given orally with the same intention (Tyson 
et al. 1976; Zárate et al. 1976; Ylkorkala et al. 
1980). However, TRH was shown to be inef- 
fective in further increasing fully established lac- 
tation. Results from the treatment of defective 
lactation are contradictory. Both Zarate et al. 
(1976) and Ylikorkala et al. (1980) were unable 
to demcnstrate any effect of oral TRH on milk 


yield, but Tyson et al. (1976) observed complete 
correction of defective lactation. However, the 
treatment induced hyperthyroidism in some of 
these women. These divergent results may be a 
consequence of different selection criteria and 
study design. In an open pilot study, we demon- 
strated improvement of defective lactation after 
subcutaneous injections of TRH between epi- 
sodes of breast feeding (Peters & Breckwoldt, 
1979). In some species, TRH exerts a lacto- 
poietic action (Wung et al. 1977) and the pro- 
longed administration of TRH can induce 
galactorrhoea in non-pregnant women (Rabello 
et al. 1974). Consequently the new nasal prep- 
aration of TRH seems to afford an interesting 
opportunity to re-assess its effect on lactation in 
the human Whereas recent studies did not 
involve a specified tume schedule, the aim of the 
present study was to increase the number of pro- 
lactin peaks during the early lactation period. 
The effect of repeated application of TRH on 
milk production and the long-term usefulness in 
the treatment of inadequate lactation was inves- 
tigated. Since it was suspected that in some 
women defective lactation may result from pro- 
lactin deficiency (Zárate et al. 1976; Kauppila et 
al. 1987), each woman had her prolactin 
response to the suckling stimulus and also her 
response to TRH assessed 

We also studied the endocrinological effects of 
the long term administration of TRH on baseline 
levels of prolactin thyroid stimulating hormone 
(TSH), thyroxine (T,) and truodothyronine (T;) 
in puerperal women 


Subjects and methods 


All women delivered ın our units, during 1986 at 
Freiburg and during 1987 at Mainz, received 
encouragement and advice on breast feeding 
from the nursing staff from the first post partum 
day onward. Primiparous women who had not 
achieved sufficient lactation by the 5th post par- 
tum day were informed of this double-blind 
study To enter the study, milk yield had to be at 
least 50% less than the estimate of normal breast 
milk yield (165 mg/kg/day) (Editorial 1954) 
The treatment order was pre-randomized by 
the pharmacist who prepared 20 spray vials, 10 
of TRH solution and 10 of placebo (0-9% 
sodium chloride solution). These were of identi- 
cal appearance. The vials were arbitrarily 
numbered from 1 to 20 and the code was known 
neither by the doctor nor by the women. The 
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women were consecutively allocated to the 
numbers of the randomization plan. The code 
was broken for analysis of the results only when 
all treatments had been completed. 

Nineteen primiparous women agreed to par- 
ticipate in the study. Each woman had had an 
uneventful pregnancy and an uncomplicated 
spontaneous delivery at term. None of the 
women was taking any medication known to 
inhibit serum prolactin or puerperal lactation. 
None of the women or the babies had any ulness. 
Ten women (mean age 26-2 years, range 19-35) 
received TRH by a nasal spray for 10 consec- 
utive days starting on day 6 post partum. The 
dose of one spray consisted of 1 mg TRH. Nine 
women (mean age 23-5 years, range 17—34 years) 
received the placebo spray. The nasal spray was 
used four times daily between two suckling epi- 
sodes and approximately 90-120 min after the 
last breast feed All women were followed for a 
further 10 days (days 16-25 post partum). There- 
after, seven women from the TRH group 
requested a further treatment with TRH. They 
were then treated for a further 10 days using the 
same schedule (days 26 to 35 post partum). The 
infants were breast-fed on demand. Time inter- 
vals between suckling episodes ranged from 2 to 
45h. Daily milk yield was estimated by weigh- 
ing the baby before and after each feed. The 
mean birthweight of the babies were 3489 g, 
(range 2950-4100 g) in the TRH group and 
3139 g (range 2920-3960 g) in the placebo group. 

According to the Declaration of Helsinki, 
each woman was fully informed about this pla- 
cebo-controlled study and gave their consent 
freely. The TRH solution was generously 
donated by Hoechst AG, Frankfurt/Main, 
FRG. 

Prolactin responses to suckling were tested in 
each of the 19 women directly before treatment 
and, to nasal TRH, during the first treatment 
application. Basal prolactin values and maxi- 
mum responses were assessed from blood speci- 
mens drawn via an indwelling catheter every 10 
min for 60 min 

Prolactin, TSH, T, and T, were determined 
before, during, and after treatment. Blood was 
drawn for hormone analysis, after an overnight 
fast, at about 0800 hours, before breast-feeding, 
approximately 8-10h after the last nasal spray 
treatment. Prolactin, TSH, T, and T, radio- 
immunoassay kits were purchased from CEA- 
IRE-SORIN (Isotopendienst West, Dreieich- 
Frankfurt/Main). Methods have been described 
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previously (Peters et ai. 1981). Stacistical analy- 
sis included the F-test as a test of the homo- 
geneity of vanances, and the t-tests for paired 
and unpaired data were applied. Data were 
expressed as mean (SD) values. 


Results 
Clinical effects 


All 19 women completed the study. At the end of 
10 days of treatment, milk production in the 
TRH group had increased significantly from a 
mean of 142-0 g/day (SD 33-9) to 253-0 g/day 
(SD 105-3) (r = 3-03, P = 0-014), whereas in the 
placebo group mulk production showed a small 
non-significant decrease from 150-0 g/day 
(SD 46-2) to 140-6 g/day (SD 57-7) (f= 0-17), 
P = 0-87). 

After the end of treatment milk production 
remained unchanged in both treatment groups. 
At 5 days after the end of treatment (day 20 post 
partum), the values were 239-0 g/day (SD 123-3) 
in the TRH group and 146-7 g/day (SD 52-2) in 
the placebo group At 10 days after the end of 
treatment (day 25 post partum), the values were 
254-4 g/day (SD 121-9) in TRH group and 
161-1 g/day (SD 60:3) ın the placebo group 
(Fig. 1). 

The seven women in the TRH group who were 
then treated with TRH for another 10 days 
showed a further increase in milk yield up to 
424-3 g/day (SD 168-1). These women were able 
to breast feed without supplementation. 

Nasal TRH applications were well tolerated 
by all the women. Occasionally, a brief attack of 
sweating was reported as a side effect. No clini- 
cal signs of hyperthyroidism were noted 


Hormonal results 


Nasal administration of 1 mg of TRH resulted in 
significant prolactin responses within 30 min, 
from a mean value of 124-3 (SD 52-0) ug/l to 
262-0 (SD 80-4) ug/l (P<0-0001). The suckling 
stimulus induced a rise of prolactin from 129-5 
(SD 57-7) ug/l to 212-3 (SD 68-4) ug/l 
(P<0-0001). There was no statistically signifi- 
cant difference in the prolactin response either 
to suckling or TRH stimulation between the 
TRH and placebo group. Consequently, the pro- 
lactin stimulation responses of the two groups 
were analysed together. The prolactin responses 
to TRH and to suckling differed significantly 
(t = 2-44, P = 0-02) (Fig. 2). None of the women 


had a blunted prolactin response. Regular nasal 
TRH treatment resulted in an increase of base- 
line prolactin levels from 117-4 (SD 45-2)ug/l 
one day before treatment to 173-3 (SD 55-5) pg/ 
on the 10th day of treatment (t= —7-03, 
P<0-001, Fig. 1). This was signficantly higher 
than in the placebo-treated group in which pro- 
lactin levels declined from 137-2 (SD 69-5) ug/l 
to 82-0 (SD 37-7) ug/l (t = 3-04, P = 0-016). 

TSH, T, and T, serum levels were not signifi- 
cantly different between the two treatment 
groups during treatment, but on the 10th day of 
treatmentand 5 days after treatment stopped, T, 
levels were significantly higher in the TRH 
group (p<0-01) (Table I). 


Discussion 


Our results show that treatment with nasal TRH 
for 10 days improves milk yield by increasing the 
basal prolactin levels, but does not induce hyper- 
thyroidism. Defective lactation has been shown 
to unprove after stimulation of serum prolactin 
levels using sulpirid (Aono et al. 1982) or meto- 
clopramide (Guzman et al. 1979; Kauppila et al. 
1981). The treatment of inadequate lactation by 
repeated oral TRH has yielded contradictory 
results (Tyson et al. 1976; Zárate et al. 1976; Yli- 
korkala et al. 1980; Canales et al. 1977). These 
divergent findings may be due to differences in 
study design or the use of different selection cri- 
tena. Zárate et al. (1976) treated their women 
with 20 mg TRH three tumes a day orally directly 
before breast feeding starting 2 weeks after 
delivery. Despite increasing basal prolactin 
levels, neither normal! nor poor milk yield was 
augmented. The women described by Ylikor- 
kala et al. (1980) received 20 mg TRH orally 
twice a day 3-10 weeks post partum when milk 
yield was insufficient and associated with signifi- 
cantly depressed prolactin levels Tyson et al. 
(1976) treated 13 women with lactational insuf- 
ficiency. Four received 5mg TRH orally and 
nine received 20 mg twice a day each for 5 days 
Treatment started between 13-71 days post par- 
tum Full breast-feeding could be restored. 
However, the study was not placebo-controlled. 
Canales et al. (1977) found that lactation could 
be promoted using oral TRH four times a day. 
In the present study, TRH and the suckling 
stimulus provoked similar prolactin surges. The 
suckling stimulus is essential for successful lac- 
tation, as demonstrated by Stewart & Pratt 
(1941). Furthermore, frequency of breast feed- 
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Fig. 1. Mean values and standard deviations of milk 
yield (upper panel) and serum prolactin (PRL) levels 
(lower panel) in two groups of puerperal women 
before, during and after treatment with (@——@) 
thyrotrophin releasing hormone (TRM) (n = 10) or 
(O——C) placebo (1 = 9) Treatment by nasal spray 
started on day 6 post partum and continued for 10 
days. Seven women received a second 10-day course of 
TRH (re-initiation) starting on day 27 postpartum. 
(See text for statistical data.) 


ing is positively correlated with basal prolactin 
levels and the amount of milk production (Hen- 
nart et al. 1981). But some babies cannot be put 
to the breast as often as is theoretically desirable 
to increase prolactin levels and the present study 
was designed to induce more frequent prolactin 
bursts than would be possible with normal or 
even with increased number of suckling epi- 
sodes. Repeated TRH application between 
suckling episodes stimulates additional prolactin 
output mimicking the endocrine features of 
normal breast feeding. Although serum prolac- 
tin levels do not correlate directly with milk yield 
(Howie et al. 1980), a dose-response correlation 
with drugs that influence prolactin has been 
demonstrated. Dopamine agonists inhibit and 
dopamine antagonists promote lactation gradu- 
ally by varying serum prolactin levels (Peters et 
al, 1985; Kauppila et al. 1981) Furthermore, the 
number of suckling episodes has a similar effect. 
Decreasing suckling frequency results in falling 
prolactin levels and in reduced milk production 
(Hennart et al. 1981). 
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The new nasal preparation of TRH (1 mg per 
spray) that we used elicited a more rapid and 
higher prolactin output than a single 40 mg oral 
dose (Schurr et al. 1985). However, as TRH 
stimulates prolactin release to a lesser degree 
than 1s induced by dopamine antagonists (Sow- 
ers et al. 1976), TRH should be administered 
more than twice a day. 

It seems reasonable to start treatment in the 
early puerperium since the therapeutic effects 
are poor in the late puerperium. Barguno et al 
(1988) demonstrated that stimulated prolactin 
secretion may transiently increase milk produc- 
tion and improve infant weight gain only up to 30 
days post partum. 

The causes of lactation inadequacy are manı- 
fold. Functional disturbances such as anxiety of 
the mother, painful breasts or nipples or diffi- 
culties with the breast-feeding technique are 
thought to be important (Barnes et al. 1953). In 
these situations, insufficient milk yield may 
result from an impaired oxytocin reflex, so that 
there is an insufficient emptying of the breast. 
The oxytocin action is known to be inhibited by 
adrenalin (Vorherr, 1971), which may be 
released by stress or pain. Additionally, endor- 
phins are known to inhibit oxytocin release in 
animal experiments (Clarke et al. 1979), The 
possible influence of an impaired oxytocin reflex 
was controlled in this study by offering a similar 
level of support to the lactating mothers in both 
groups. 

Prolactin deficiency as a cause of defective lac- 
tation seems to be unusual, since all women in 
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Fig.2. Baseline prolactin (PRL) and maximum 
stimulation response to suckling (S) and thyrotrophin 
releasing hormone (TRH) ın two groups of puerperal 
women There was no significant difference in 
prolactin stimulation response between the (@——_®) 
TRH and the (O——©) placebo groups The 
maximum prolactin response to TRH was significantly 
greater than the response to suckling (P = 0-025) 
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Table 1. Thyroid hormone levels in puerperal women before, during and after treatment with thyrotrophin 


releasing hormone (TRH) or a placebo 


During treatment 5 days after end 

Thyroid hormone Before treatment day 3 day 6 day 10 of treatment 

TRH group (n = 10) 

TSH (mU/]) 3-19 (1 3) 3-68 (1 5) 3-43 (1:26) 345 (1-18) 2°85 (1-09) 
T, (nmol) 102-7 (15-0) 105-8 (17:3) 1177 (31-5) 123-9 (27-7) 1099 (20-7) 
T, (nmol/l) 1:92 (0-33) 1-86 (0-52) 2-15 (0-6) 2°23* (0-23) 1-86* (0-3) 

Placebo group (n = 9) 

TSH (mU/) 3-2 (1-24) 3-1 (1-15) 3-17 (0-87) 3-08 (0-92) 3-11 (1-09) 
T, (nmol/l) 109-3 (16-7) 105-2 (17-5) 111-6 (21-2) 117-5 (14-6) 121-5 (13-7) 
T, (nmol/l) 18 (0-3) 1-73 (0-28) 183 (0-34) 1-72 (0-43) 1-71 (0-44) 


*P<0 01 TRH vs placebo 
Results are mean (SD) values 


this study exhibited normal prolactin secretion. 
Kauppila et al. (1987) described such a defect in 
a parturient women with otherwise normal pitui- 
tary function presenting with alactogenesis. 
Zárate et al. (1976) described eight women with 
insufficient lactation due to a poor prolactin 
stimulation response to TRH. Although we 
found significant prolactin stimulation responses 
in all our subjects, it could be argued that a rela- 
tive prolactin deficiency 1s part of the patho- 
genesis of poor lactation and that this may be 
compensated for by exogenous TRH stimu- 
lation. Since serum prolactin levels regulate the 
number of prolactin receptors in breast tissue 
(Bohnet et al. 1977), clinical effects are probably 
mediated by an increase in the number of prolac- 
tin mammary gland receptors. Furthermore, a 
newly detected factor, produced under the influ- 
ence of prolactin by the liver in lactating rats, is a 
potent stimulator of lactation (Hceffler & Fraw- 
ley 1987) and may also be involved. 

We have shown that nasal administration of 
TRH for 10 days in normal puerperal women 
increases serum prolactin to a greater extent 
than serum TSH. In contrast to the significant 
rise in prolactin, the increase in TSH, T, and T, 
was not statistically significant. The results 
obtained in the puerperium agres with findings 
in non-puerperal women (Rabello etal 1974) A 
blunted TSH response to short term TRH may 
prevent changes ın T, and T;. Hyperthyroidism 
has been described as a serious sice effect of long 
term high dose (40 mg) oral TRH administration 
(Tyson et al. 1976), but this was not observed in 
our patients 
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The effect of maternal anaemia and iron deficiency on 


the ratio of fetal weight to placental weight 


K. M. GODFREY, C. W. G. REDMAN, D. J. P. BARKER, C. OSMOND 


Abstract 


Objective—To examıne the maternal influences which determine large placental 
weight and a high ratio of placental weight to birthweight. These are known pre- 
dictors of adult blood pressure. 

Design—Retrospective analysis of routine obstetric and haematology depart- 
ment records for a large cohort of pregnant women. 

Setting—John Radcliffe Hospital, Oxford. 

Subjects—8684 pregnant women who were delivered between January 1987 and 
January 1989 and whose records could be linked to the results of two or more 
pregnancy blood counts 

Main outcome measures—Placental weight and the ratio of placental weight to 
birthweight. 

Results—Large placental weight was associated with a low maternal haemo- 
globin and a fall in maternal mean cell volume during pregnancy. The highest 
ratio of placental weight to birthweight occurred in the most anaemic women 
with the largest falls in mean cell volume. Large placental weight and a high ratio 
of placental weight to birthweight were also independently associated with a 
high maternal body mass index. Maternal smoking reduced placental weight, 
but increased the ratio of placental weight to birthweight. 
Conclusions—Anaemia and iron deficiency during pregnancy are associated 
with large placental weight and a high ratio of placental weight to birthweight. 
This points to maternal nutritional deficiency as a cause for discordance between 
placental and fetal grcwth. This may have important implications for the pre- 
vention of adult hypertension, which appears to have its origin in fetal life. 


High blood pressure in adult lie is linked to 
lower birthweight (Barker et al. 1989; Barker et 
al. 1990). In a recent follow-up study of 449 men 
and women aged around 50 years who were born 


MRC Environmental Epidemiology Unit 
(Southampton University), Southampton General 
Hospital, Southampton SO9 4XY 

K. M. GODFREY Epidemiologist 

D J. P. BARKER Director 

C. OSMOND Statistician 


Department of Obstetrics and Gynaecology, John 
Radcliffe Hospital, Headington, Oxford OX3 9DU 
C W. G. Redman Clinical Reader 


Correspondence: Dr K. M. Godfrey. 
886 


in Preston, Lancashire the highest systolic and 
diastolic blood pressures occurred in people with 
heavy placentas and whose birthweight was 
lower than might be expected from their pla- ° 
cental weight (Barker et al. 1990). These 
relations between measurements at birth and 
adult blood pressure were independent of 
current body mass index and alcohol intake. 
Birthweight below that expected from pla- 
cental weight was not limited to babies with low 
birthweight as currently defined. Most of the 
babies who failed to match their placental weight 
were of around the average birthweight but had 
a larger than average placenta. The maternal 
influences which lead to this discordance 
between fetal and placental weight and hence 


high blood pressure are unknown. Impaired 
nutrition and smoking are two possibilities. 

We have therefore analysed antenatal data 
recorded routinely for 8684 women attending a 
maternity hospital in Oxford. Maternal dietary 
intakes are not of course measured during rou- 
tine antenatal care. Haemoglobin and other red 
cell indices, however, are established indicators 
of nutrition (Medical Research Council 1945). 
The Oxford record linkage system allows hae- 
matology files to be linked directly to birth 
outcomes. 


Subjects and methods 


Between January 1987 and January 1989 there 
were 12929 deliveries of liveborn singleton 
babies at the John Radcliffe Hospital, Oxford 
whose antenatal care had been in Oxford. The 
Oxford record linkage system enabled the 
obstetric data for 11 312 of these pregnancies to 
be linked to the results of full blood counts taken 
during the pregnancy. Failure to link the remain- 
der largely resulted from a switch during the 
study period from unit number allocation by the 
maternity hospital to unit number allocation by 
the district. We limited our analysis to the 8684 
pregnancies with two or more blood counts. 
The obstetric data included maternal age, par- 
ity, height, weight at booking and at the last 
antenatal visit before delivery, smoking habits, 
first and maximum blood pressure, proteinuria, 
gestational age at delivery (estimated from the 
last menstrual period and ultrasound scan), 
infant sex, birthweight, placental weight and 
head circumference. Untrimmed placentas were 
weighed immediately after delivery. Complete 
data were available for 7903 pregnancies. Data 
on social class (coded by head of household’s 
occupation) were available for 7423 of them. 
Blood counts were determined on Technicon 
H6000 and Coulter S Plus 4 analysers using stan- 
dard automated techniques. Changes in mean 
cell volume during the pregnancy were assessed 
by comparison with the mean cell volume at 
booking. Maternal body mass index, calculated 
as weight/height*, was determined only for 
women whose first recorded weight measure- 
ment was before 20 weeks gestation. Discor- 
dance between birthweight and placental weight 
was assessed by determining the placental ratio 
(Heath & Williams 1990), calculated as pla- 
cental weight/birthweight, and by adjusting the 
placental weight for the birthweight. These 
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indices gave similar results, so we present those 
for the placental ratio. The simultaneous trends 
in placental weight and in placental ratio with 
the lowest maternal haemoglobin and fall in 
mean cell volume were analysed by multiple 
regression. 


Results 


Both the lowest maternal haemoglobin during 
pregnancy and the fall in mean cell volume were 
independently related to increased placental 
weight. In Table 1 the divisions of maternal 
haemoglobin are based on the definition given 
by the World Health Organisation (1968) of 
pregnancy anaemia as a haemoglobin of 
<11-0 g/dl and on a commonly used clinical defi- 
nition of 10-0 g/dl (Beischer et al. 1970). A fall in 
mean cell volume is probably the most sensitive 
indicator of iron deficiency determinable from 
serial routine full blood count measurements 
(Taylor 1981). At each level of haemoglobin, 
mean placental weight increased with falling 
mean cell volume. The increase ın mean pla- 
cental weight associated with a fall in mean cell 
volume greater than 6 fl ranged between 31 and 
56g at different haemoglobin levels. Likewise, 
at each level of fall in mean cell volume, pla- 
cental weight rose as haemoglobin fell. There- 
fore, the highest mean placental weights 
occurred in women with a low haemoglobin and 
a large fall in mean cell volume, and the lowest 
weights occurred in women with a high haemo- 
globin and little or no fall in mean cell volume. 
The associations between placental weight and 
both minimum haemoglobin and fall in mean 
cell volume were statistically highly significant 
(P<0-0001). 

As expected lowest haemoglobin values and 
the fall in mean cell volume were associated. A 
fall in mean cell volume of >4 fi occurred in 43, 
29, 16 and 9% of women whose lowest hae- 
moglobins were <10-0, 10-0-10-9, 11-0-11-9 
and 12-0 g/dl respectively. 

Birthweight increased with lower maternal 
haemoglobin and with larger fall ın mean cell 
volume (Table 2). The differences, however, 
were proportionally smaller than those with pla- 
cental weight (Table 1). 

Because placental weights approach term 
values at an earlier stage of gestation than do 
birthweights, it follows that the ratio of placental 
weight to birthweight increases with increasing 
degree of fetal immaturity. In turn, and consis- 
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Table 1. Mean placental weights (ın grams) according to lowest maternal haemoglobin during pregnancy and fall in 
mean cell volume (The number of subjects is given in parentheses ) 





Lowest haemogiobin 


(g/dl) <4 
< 9-9 634 (485) 
10-0-10-9 622 (1777) 
11-0-11-9 605 (2841) 
12-0 583 (1780) 
All 606 (6883) 


Fall in mean cell volume (fl) 


4-6 >6 All 
673 (95) 672 (270) 650 (850) 
629 (331) 653 (392) 628 (2500) 
617 (312) 639 (222) 608 (3375) 
594 (129) 639 (50) 585 (1959) 
624 (867) 654 (934) 613* (8684) 





*SD = 129 g. 


tent with previous findings (Kaltreider & Kohl 
1980), low maternal haemoglobin was associ- 
ated with preterm delivery. In view of this we 
analysed the placental ratio only fcr babies born 
after 38 completed weeks (266 days) gestation 
estimated from the last menstrual period or an 
ultrasound scan before 20 weeks gestation 
(Table 3) Overall, there were independent 
statistically significant trends towards increasing 
placental ratios in association with lower 
maternal haemoglobin (P<0-0001) and with 
larger falls in mean cell volume (P<0-0001). 
Therefore, the highest placental ratios occurred 
in the most anaemic women with the largest falls 
in mean cell volume, and the lowest ratios in 
women with a high haemoglobin and little or no 
fall in mean cell volume. 

Table 4 shows the percentage distribution of 
lowest haemoglobin values for women in each of 
three social class groupings: 41% of women in 
social classes IV and V had a haemoglobin below 
11-0 g/dl, compared with 33% of women in 
social classes J and II (difference 8%, 95% con- 
fidence intervals (CI) 5-11%). Likewise, 23% of 
women in social classes IV and V experienced a 
fall in mean cell volume of >4 fl, compared with 


19% of women in social classes J and I (differ- 
ence 4%, 95% CI 2-7%). 

We used multiple regression analysis to ana- 
lyse the simultaneous relations of maternal 
haemoglobin, fall in mean cell volume, smoking 
habits and physique with the placental ratio for 
babies born after 38 weeks of gestation 
(Table 5). The placental ratio in each group 1s 
given as the difference from that of the baseline 
group. The size of the trends in placental ratio 
with lowest haemoglobin and fall in mean cell 
volume shown in Table 3 was only slightly 
changed by adjustment for the other variables. 
Inclusion of gestational age at delivery in the 
regression equation confirmed that these associ- 
ations were independent of the length of ges- 
tation. Maternal smoking was associated with a 
small reduction in placental weight and a larger 
reduction in birthweight and therefore with an 
increase in placental ratio. Women with the 
highest body mass index had a mean placental 
ratio 0-0069 higher than those with the lowest 
body mass index as a consequence of an increase 
in placental weight that was not matched by the 
smaller increase in birthweight. In contrast to 
the findings for body mass index, the increase in 


Table 2. Mean birthweights (in grams) according to lowest maternal haemoglobin during pregnancy and fall in 
mean cell volume. (Number of subjects 1s given in parentheses } 


Fall ın mean cell volume (fl) 


Lowest haemoglobin 
(g/dl) m4 
= 9-9 3384 (485) 
— 10-9 3353 (1777) 
—11-9 3333 (2841) 
212-0 3232 (1780) 
All 3315 (6883) 


*SD = 545 g. 


4-6 >6 All 
3536 (95) 3483 (270) 3432 (850) 
3404 (331) 3481 (392) 3380 (2500) 
3388 (312) 3454 (222) 3346 (3375) 
3252 (129) 3428 (50) 3238 (1959) 
3390 (867) 3472 (934) 3340* (8684) 
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Table 3. Mean ratio of placental weight to birthweight (placental ratio) according to lowest maternal haemoglobin 
during pregnancy and fall in mean cell volume for babies born after 265 days gestation. (Number of subjects is given 


in parentheses ) 





Lowest haemoglobin 


(g/dl) <4 

< 9.9 0-185 (436) 

—10-9 0-184 (1642) 

~11-9 0-180 (2623) 

>12.0 0 179 (1596) 
All 0-181 (6297) 


*SD = 0-028. 


placental weight associated with tall maternal 
stature was fully matched by a simular increase in 
birthweight, such that there was no significant 
relation between maternal stature and the pla- 
cental ratio (data not shown). 

Further analysis showed no significant associ- 
ations between the placental ratio'and maternal 
age, parity, blood pressure and proteinuria. 


Discussion 


We have shown that large placental weight and a 
high placental ratio, both known predictors of 
higher adult blood pressure (Barker et al. 1990), 
are related to low maternal haemoglobin and to 
a fall in mean cell volume. 

This series of pregnant women came from the 
total population of women who had antenatal 
and intrapartum care over 2 years ın the mater- 
nity hospital in Oxford. They were selected only 
by their obstetric records being linked with two 
or more full blood count results taken during the 
pregnancy. The mean placental ratio for preg- 
nancies that were not linked to two or more 
blood count results was similar to that for preg- 
nancies that were linked, 0-186 compared with 


Fall in mean cell volume (ff) 


4-6 >6 All 

0-188 (84) 0-192 (254) 0188 (774) 
0-184 (311) 0-187 (369) 0-185 (2322) 
0-181 (291) 0-184 (210) 0-181 (3124) 


0-182 (115) 
0-183 (801) 


0-186 (47) 
0-187 (880) 


0-179 (1758) 
0-182* (7978) 


0-185. The mean haemoglobin in the first half of 
pregnancy was 12-3 g/dl for both the study popu- 
lation and for pregnancies excluded because 
they had less than two blood counts. 

Maternal smoking and body mass index were 
also significantly associated with the placental 
ratio, but the relations with low maternal hae- 
moglobin and the fall in mean cell volume were 
independent of these variables. In a study of 
4-year-old children in Salisbury, blood pressure 
was related to maternal anaemia and low mean 
cell volume, but not to maternal smoking and 
body mass index (Law et al. 1991). The relation 
of pregnancy anaemia and low mean cell volume 
with blood pressure at 4 years of age suggests 
that factors influencing haemoglobin synthesis 
during pregnancy may be associated not only 
with discordance between placental weight and 
birthweight, but also with adult hypertension. 

Severe maternal anaemia is known to be asso- 
ciated with large placental weight (Beischer et al. 
1970). The dilutional fall in maternal haemoglo- 
bin during pregnancy due to a disproportionate 
increase in plasma volume may be thought of as 
reflecting good placental function, and thus 
likely to be associated with larger placental 


Table 4. Percentage distribution of lowest haemoglobin during pregnancy by social class (Number of subjects 1s 


given in parentheses. ) 


Lowest haemoglobin 


IV and V 


(g/dl) I and H 
<= 99 7 (209) 
—10-9 26 (757) 
—11-9 42 (1230) 
212-0 26 (754) 
All 100 (2950) 


Social class 
Il All 
10 (317) 12 (151) 9 (677) 
30 (964) 29 (372) 28 (2093) 
38 (1200) 39 (496) 39 (2926) 
22 (704) 21 (269) 23 (1727) 
100 (3185) 100 (1288) 100 (7423) 
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Table 5. Multiple regression analysis of the ratio of placental weight to birthweight (placental ratio) (95% 
confidence interval) associated with maternal lowest haemoglobin, fall in mean cell volume, smoking habits and 


body mass index for babies born after 265 days gestation 








Number of Increase in placental ratio 
subjects relative to baseline group (x107?) 
Lowest haemoglobin (¢/dl) 
= 9-9 706 70 (4-4- 9-5) 
—10 9 2130 42 (23- 60) 
-11-9 2833 1:2 (-0-5— 2-9) 
212-0 1590 0 
Fall in mean cell volume (fl) 
<4 5717 0 
4-6 729 08(-14- 2-9) 
>6 813 4-4 (2-3- 65) 
Cigarettes smoked/day during pregnancy 
0 5725 0 
1-10 814 8-8 (6-8- 10-8) 
211 720 9-4 (7-2-11-5) 
Maternal body mass index (kg/m?)* 
621-5 1295 0 
=y 1447 32 (12- 5:3) 
—26 0 1293 3-5 (1-4- 5-6) 
226-0 1354 6-9 (4-8- 9-0) 
Not determined 1870 4-6 (2-6- 6-5) 





Intercept = 0-174 


* Maternal body mass index was not determined for women who booked after 20 weeks gestation 


weight. However, in a study of normal pregnant 
women stainable bone marrow stores of iron 
were absent in all women with haemoglobin 
values below 10-4 g/dl (de Leeuw et al. 1966) In 
the same study, oral iron therapy from early 
pregnancy completely prevented the mid tnmes- 
ter fall in haemoglobin that is commonly seen 
World Health Organization committees have 
concluded that pregnancy haemoglobin values 
below 11-0 g/dl should not be considered physio- 
logical (World Health Organization 1968), but 
rather as nutritional in origin (De Maeyer 1989). 
The association of low social class with lower 
minimum haemoglobin (Table 4) and higher 
falls in mean cell volume during pregnancy 
strengthens the argument that these variables 
reflect poor maternal nutrition. 

The fall in mean cell volume associated with a 
high placental ratio contrasts with the usual 
small rise in mean cell volume m normal preg- 
nancy (Chanarin 1977). It points to iron defi- 
ciency (Taylor 1981). A fall in mean cell volume 
of >4 fl occurred in 43% of the pregnancies with 
lowest haemoglobin levels <10-0 g/dl and in 


29% of those with lowest haemoglobin levels 
between 10-0 and 10-9 g/dl. 

There are several possible explanations for 
the association between tron deficiency and both 
large placental weight and high placental ratio. 
It is unlikely that a relatively larger placenta 
would itself lead to greater consumption of 
maternal iron stores because the total iron con- 
tent of the placenta 1s so much smaller than that 
of the fetus (Widdowson 1981). Rather we sug- 
gest that the large placental weight and high pla- 
cental ratio are a consequence of iron deficiency, 
which induces placental hypertrophy that is dis- 
proportionate to fetal size. 

As yet we can only speculate on mechanisms 
linking maternal anaemia and iron deficiency 
with high blood pressure. One possible explana- 
tion is that placental hypertrophy leads to a fast 
fetal growth path. The most rapidly growing 
fetuses are then most susceptible to nutrient 
deficiency, leading to relative failure of somatic 
growth and abnormal blood vessel growth. 

A haemoglobin below the World Health 
Organization definition of pregnancy anaemia 


or a fall in mean cell volume greater than 4 fl 
occurred in 47% of our study population. This 
suggests that pregnancy-associated tron defi- 
ciency is still an extremely common condition in 
this country. 

At present our view ıs that the importance of 
advice to pregnant women to follow a balanced 
healthy diet should be reinforced A recent 
study showed that supplementation with vita- 
mins and minerals including iron during preg- 
nancy had no effect on birth dimensions when 
given during the last two trimesters of preg- 
nancy. In contrast, there was a strong relation 
between birth dimensions and the recorded 
maternal intake of many nutrients in the first tri- 
mester (Doyle et al. 1990). More specific advice 
to pregnant women must await further studies. 
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Fetal blood sampling and pregnancy loss in relation to 


indication 


DARRYL J. MAXWELL, PAMJOHNSON, PAULINE HURLEY, 
KATE NEALES, LINDSEY ALLAN, PETER KNOTT 


Abstract 


Obyective—To assess the relation between the indication for fetal blood sam- 
pling and pregnancy loss following the procedure. 

Design—Retrospective study 

Settung—tThe tertiary referral Fetal Medicine Units at Guy’s and University 
College Hospitals, London 

Subjects—Women undergoing diagnostic fetal blood sampling in four groups: 
(1) 94 having prenatal diagnosis with normal ultrasound findings; (2) 94 with a 
structural fetal abnormality; (3) 30 having fetal assessment and (4) 35 with non- 
immune hydrops. 

Interventions—-Freehand ultrasound guided fetal blood sampling from umbilical 
cord, intrahepatic vein or fetal heart. 

Main outcome measures—Pregnancy losses were divided into those within 2 
weeks and those 2 weeks after the procedure, obstetric accidents and neonatal 
deaths 

Results—The 253 patients had fetal blood sampled on 268 occasions. Fifty-one 
pregnancies were terminated. Overall, 51 of the remaining 202 desired continu- 
ing pregnancies were lost, of which 19 (9%) were lost within 2 weeks of the pro- 
cedure. After exclusion of the pregnancies that were terminated, the 
procedure-related losses within 2 weeks of sampling were 1 in 76 (1%), 5 in 76 
(7%), 4in 29 (14%) and 9 in 36 (25%) in groups 1, 2, 3 and 4 respectively. 
Conclusions—The risk of fetal blood sampling is increased in abnormal preg- 
nancies, reflecting the underlying pathology and this must be taken into account 
when counselling patients before the procedure 


Percutaneous ultrasound guided fetal blood sam- 
pling was introduced by Bang (1982). A rapid 
expansion of ultrasound guided needling tech- 
niques has followed, allowing a wide range of 
diagnostic and therapeutic applications. Indica- 
tions for fetal blood sampling include the detec- 
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tion of inherited genetic diseases and the 
investigation of ultrasonically abnormal fetuses. 

The nsk of pregnancy loss associated with per- 
cutaneous umbilical blood sampling is estimated 
at 1-2% (Daffos et al 1985). Increased loss rates 
have been reported in ‘high nsk’ pregnancies 
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(Nicolaides 1988; Nicolini et al. 1990) but proce- 
dure related loss has never been precisely 
defined. Most would agree that a loss within 24 h 
of an invasive procedure should be described as 
procedure related. The issue becomes more com- 
plicated with losses after this time, particularly 
when pregnancies complicated by structural, 
metabolic or karyotypic abnormality are con- 
sidered; such cases have a high risk of intrauterine 
fetal death and miscarriage. 

The aim of this retrospective analysis was to 
determine the number of pregnancies lost in 
association with ultrasound guided fetal blood 
sampling for common clinical indications. 


Patients and methods 


Between April 1987 and July 1990 a total of 268 
fetal blood samplings were performed on 253 
singleton pregnancies for reasons other than the 
management of rhesus immunization at either 
Guy’s Hospital or University College Hospital, 
London. Initial samplings at both institutions 
were by one operator (D J.M.) The same tech- 
nique has been continued at each centre, using 
identical ultrasound equipment (Acuson 128). 

A preliminary ultrasound scan was performed 
with identification of the placental insertion of 
the cord using a 3-5 MHZ sector or linear trans- 
ducer. The maternal abdomen was cleaned with 
antiseptic and 1% lignocaine skin infiltration 
given at the site of needle insertion. With the 
transducer held in one hand, a 22 gauge single use 
spinal needle was introduced freehand into the 
placental insertion of the umbilical cord under 
continuous ultrasound guidance, either directly 
through the placenta or transamniotically. 
Where the placental insertion could not be seen 
clearly, or when fetal lie made access impossible, 
the fetal insertion of the cord, a free loop of cord, 
the intrahepatic vein or the fetal heart were used 
as alternatives. The volume of blood aspirated 
was between 0-5 and 2 ml, depending upon ges- 
tational age and indication for sampling. 

The pregnancies were divided into four 
groups: (1) prenatal diagnosis of genetic dis- 
orders; (2) investigation of fetuses with structural 
anomaly; (3) fetal assessment (e g., acid base 
status), and (4) nonimmune hydrops. 


Calculation of losses 


Fifty-one pregnancies were terminated after the 
results of the fetal blood sampling became avail- 
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able, and these were subtracted from the total to 
establish the number of desired continuing preg- 
nancies. None of the terminated pregnancies was 
complicated by bleeding: or infection before the 
termination, most of which were done between 7 
and 14 days after the blood sampling 

All other losses (intrauterine fetal deaths, mis- 
carriages, neonatal deaths and obstetric acci- 
dents) were added together to give a total loss of 
desired pregnancies, with division into preg- 
nancies lost within 2 weeks of the procedure, 
those lost more than 2 weeks after the procedure, 
obstetric accidents and neonatal deaths. We 
believe that pregnancies lost within 2 weeks of the 
procedure are likely to include those most 
directly attributable to the procedure. 


Indications 


The indications for fetal blood sampling in the 
four groups are shownin Table 1 Forthe purpose 
of this study, hydrops was defined as the presence 
of a fluid accumulation in more than one site 
within the fetal body, with or without polyhy- 
dramnios (Romero etal. 1988). 


Results 


There were 268 procedures of which ten were 
cardiac punctures, five were from the intra- 
hepatic vein and all others were cord samples. 
There were 13 failed samplings and repeat pro- 
cedures were not always performed, amniocente- 
sis, chorion villus sampling or fetoscopic blood 
sampling being employed as alternatives in five 
pregnancies. 

Figure 1 shows the gestations at which the sam- 
plings were performed. A summary of the out- 
come is shown in Table 2. Details of pregnancy 
losses are given in Table 3. 


Details of pregnancy losses 


Group 1 The single early loss in the prenatal 
diagnosis group was in a pregnancy in which there 
had been chorion villus sampling at 10 weeks for 
raised maternal age. This culture showed a 
mosaic (50% 46 XY, 50% 46 XYt (8,13) 
balanced) so amniocentesis was performed at 16 
weeks to clarify the karyotype, 70% of these cells 
showed the mosaicism, and an uncomplicated 
fetal blood sampling was performed Miscarriage 
occurred 1 week later, and histology confirmed 
chorioammonitis. Another baby, born at term, 
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Table 1. Indications for fetal blood sampling 





Group 1. Prenatal diagnosis 


67 
1 


Haemoglobinopathies 
Failed amniocentesis culture 
Clarify ammiocentesis resu.t 
Fragile X 

RMA, late booker 

AFP abnormalities 

Poor obstetric history 


mw & LAH © 


Group 3 Fetal assessment 


10 IUGR 
9 IUGR + raised PI or AEDF 
5 Olhgohydramnios (3 PPROM) 
3 Infections 
3 ITP 


Group 2. Structural anomalies 


Cardiac 

Multiple 

Renal 
Diaphragmatic herma 
Pericardial effusion 
Head abnormality 
Exomphalos 
Tachyarrhythmia 
Intrathoracic mass 
Duodenal atrestia 
Chorord plexus cysts 
Pleural effusion 


Group 4. Nonimmune hydrops 


25 


ae OA 


Nonimmune hydrops 
Tachyarrhythmia 
Structural heart disease 
Congenital heart block 


Abbreviations RMA, raised materna age, AFP, alphafetoprotem, IUGR, intrauterine growth retardation; PI, 
pulsatility index, AEDF, absent end diastolic flow, PPROM, preterm prelabour rupture of membranes; ITP, 


idiopathic thrombocytopenic purpura. 


died in the neonatal period. Tais baby was 
thought to be structurally normal on ultrasound 
at the time of fetal blood sampling at 28 weeks, 
but postnatally was found to have total anoma- 
lous pulmonary venous drainage. 

Group 2. In the structural anomalies group many 
of the fetuses had lethal structural or karyotypic 
abnormalities. The single pregnancy compli- 
cated by chorioamnuonitis followed an uncompli- 
cated procedure for karyotyping a fetus with an 
isolated pericardial effusion at 19 weeks. The 
karyotype was normal. 
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Fig.1. Gestation at fetal blood sampling, 268 
procedures in 253 pregnancies. 


Group 3 In the assessment group, seven of the 
fetuses were found to be hypoxic and acidotic at 
the time of blood sampling. In view of the early 
onset of growth retardation and the profound 
hypoxia in two pregnancies, the obstetricians 
responsible decided that delivery was inappro- 
priate, and both fetuses died in utero. A further 
pregnancy was interrupted because of fulmunat- 
ing pre-eclampsia at 24 weeks 

Group 4 There were more losses in the non- 
immune hydrops group. Two fetuses infected 
with parvovirus, who had severe anaemia and 
were hypoxic and acidotic, died im utero, within 2 
weeks of the procedure. Of the remainder, four 
were both hypoxicand acidoticat the time ofsam- 
pling, although no cause for the hydrops was 
detected after haematological, biochemical and 
virological investigation, and all four died within 
2 weeks. No cause was found for the hydrops in 
any of the three fetuses who died more than 2 
weeks after the procedure. 


Complications 


Complications occurred in few of our proce- 
dures. In nine pregnancies, repeat needle inser- 
tions were required, often secondary to fetal 
movement during the procedure. Transient 


Table 2. Fetal blood sampling—total pregnancy losses 
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Group 1 2 3 4 Total 
Tota! procedures 97 98 31 42 268 
Total patients 94 94 30 35 253 
Failed procedures 4 6 3 ~- 13 
Repeat samples 3 4 1 7 15 
Termination al 22 2 6 51 
Desired pregnancy 73 te 28 29 202 
Obstetric accident — 1 - 1 2 
Loss within 2 weeks 1 5 4 9 19 
Loss after 2 weeks ~- 4 -= 3 7 
Neonatal death 1 14 2 6 23 
Total losses 2 24 6 19 51 
Losses within 2 weeks 1 5 4 9 19 
(percentage of desired (1-3) (6-6) (13 8) (25) (8-8) 


ongoing pregnancies)* 





Losses within 2 weeks 


*Percentage of desired ongoing pregnancies = 


bradycardias accompanied sampling on four 
occasions. One of these resulted in a pregnancy 
loss: this was a severely growth retarded fetus at 
24 weeks with reversed end diastole flow on 
umbilical Doppler blood flow studies in whom 
profound bradycardia accompanied the proce- 
dure and intrauterine fetal death was confirmed 
48h later. In one pregnancy maternal sedation 
was required. No babies were born as aresult ofa 
complication of fetal blood sampling, and no 
complications occurred in the samplings from the 
fetal heart or intrahepatic vein. 

The differences in procedural loss between the 
four groups was highly significant (x? = 18-535, 3 
d.f.) Further y’-testing to look at the effect of 
gestation and group on procedural loss did not 
reveal statistically helpful information. 


Discussion 

Pregnant women for whom ultrasound guided 
fetal blood sampling could provide important 
information require informed counselling 
beforehand as to the likely risks and benefits of 
the procedure. The first large series of ultrasound 
guided fetal blood samplings was published by 
Daffos (1985). In that series, investigation for 
toxoplasmosis was the largest single indication, 
accounting for 413 of the 606 samplings. Of the 
remainder, 39 were for rapid karyotyping, but the 
precise indication was not given ın the paper. It is 
therefore impossible to assess whether any high 
risk pregnancies were investigated. His esti- 
mated risk of pregnancy loss secondary to the 


Total procedures — Terminations 


procedure was 2%. In a combined series of pub- 
lished and unpublished data, Weiner (1988) esti- 
mated the procedural loss at0-15% Although he 
mentioned the difficulty of assessing whether a 
loss in an abnormal pregnancy was procedure 
related or a reflection of the underlying pathol- 
ogy, he did not examine this further. In a study of 
the technical aspects of fetal blood sampling, 
Boulot et al (1990) chose the limit of 15 days for 
losses directly related to the procedure. How- 
ever, they did not provide full details of the 
indications for the procedure in these cases. 

Smaller series have been published but without 
specific reference to the indication for sampling. 
Hobbins et al. (1985) reported 13 pregnancies. 
One neonatal death occurred as aconsequence of 
preterm delivery. Weiner (1987) published a 
series of 96 cordocenteses, the main indication 
for which was the investigation of rhesus immu- 
nization. In thatseries there were no losses within 
2weeks, but one neonatal death and one obstetric 
accident. Both these babies had abnormal karyo- 
types. We have excluded pregnancies with Rhe- 
sus immunization as the repeated procedures 
required cannot be compared to other groups in 
this analysis. 

Pielet et al. (1988) reported 27 pregnancies 
with two neonatal deaths, both babies were struc- 
turally abnormal and would fit into our group 2 
This highlights the additional loss of desired con- 
tinuing pregnancies in the presence of an 
abnormal fetus. Many other small series have 
been published (Kurjak et al. 1987; Scioscia et al 
1988; Hogge et al. 1988; Pardi et al. 1987). With 
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Table 3. Pregnancy losses—underlyimg pathology 





Group 1. Prenatal diagnosts 


<2 weeks 
1 Chonoamnionttis 


>2 weeks 
nil 


Obstetric accidents 
nil 


Neonatal! death 


1 Total anomalous pulmonary 
venous drainage 


Group 3. Fetal assessment 


<2 weeks 
2 AEDF + IUGR (24 and 28 weeks) 
1 IUGR + severe PET (2& weeks) 
i Severe IUGR (24 weeks) 
>2 weeks 
nil 
Obstetric accidents 
nil 
Neonatal deaths 
1 Severe IUGR 
1 Pulmonary hypoplasia 


Group 2. Structural anomalies 


<2 weeks 

1 Chornoammnionitis 

į Multiple abnormalities 

1 Oligohydramnuios, renal 
abnormalities, AEDF 

1 Hydrocephalus 

1 47 + 18 

>2 weeks 

1 Cardiac mass 

1 69 XXX 

2 47 + 18 

Obstetric accidents 

1 47 + 2, fetal 
distress in labour, no CS 

Neonatal death 

6 Structural heart disease 

4 Diaphragmatic hernia 

3 47 + 18 

l 47+ 13 


Group 4 Nonimmune hydrops 


<2 weeks 

4 Nonimmune hydrops 

2 Parvovirus 

2 SVT on fiecanıde 

1 Placental haemangioma 

>2 weeks 

3 Nonimmune hydrops 

Obstetric accidents 

1 Labour at 28 weeks 
fetal distress, no CS 

Neonatal death 

6 Nonimmune hydrops 


Abbreviations: AEDF, absent end diastolic flow; IUGR, intrauterine growth retardation; CS, caesarean section; 


PET, pre-eclampsia; SVT, supraventricular tachycardia. 


small numbers, it is difficult to assess risk im any 
diagnostic group. Anecdotal reparts (Benacerraf 
etal, 1987; Feinkind etal. 1990) se-ve to underline 
the inherent risk in the procedure of fetal blood 
sampling, but do not help us with assessing the 
prospective nsk. 

The principal aim of the present analysis was to 
provide information that might be helpful in pros- 
pective counselling before fetal blood sampling 
during pregnancy. Although our analysis is retro- 
spective, the classification of indications for the 
procedure was prospective, based on history and 
ultrasound findings. The highly significant differ- 
ence in losses between the groups validates this 
classification Where the indication for fetal 


blood sampling was blood gas analysis the ability 
to deliver the distressed fetus introduces a bias 
and therefore any risk assessment at later gesta- 
tions can only be an estimate Our series does, 
however, contain a larger number of procedures 
at eerlier gestations than was published 
previcusly. 

We have combined the data from two institu- 
tions to achieve sufficient numbers for analysis. 
One of the operators has performed a substantial 
numberof the procedures in both institutions and 
has been responsible for the training of the other 
operators in a standard technique using identical 
high resolution ultrasound systems. 

The four groups of pregnancies studied are 


representative of common clinical situations 
where information from a fetal blood sample 
would be helpful in obstetric management. There 
were no control groups in which no procedure 
was performed for companson. Therefore, a pre- 
cise procedure related risk cannot be established 
for any of the groups in the study. The large 
numbers of terminations would have included 
some pregnancies destined to miscarry. In the 
fetal assessment group, the clinician’s freedom 
on whether or not to deliver a ‘sick’ hypoxic or 
acidotic fetus introduces further bias, irrespec- 
tive of the decision made. This analysis confirms 
an inherent nsk related to the procedure of ultra- 
sound guided fetal blood sampling. In an uncom- 
plicated pregnancy a realistic estimate 1s 1-2%. 
However, if a fetus is known to be structurally 
abnormal or 1s suspected of being metabolically 
abnormal, the pregnancy losses are higher. How 
much of the increased loss in the more compli- 
cated pregnancies is due to the procedure or to 
the natural history of the disease in utero remains 
uncertain. The time hmit of 2 weeks following 
sampling to compare losses in each of our groups 
was arbitrary. It did, however, include all 
ummediate losses and cases of chorioamnionitis. 
Loss rates for this portion of the analysis rose 
from 1-3% in the prenatal diagnosis group to 25% 
in the group with non-immune hydrops reflecting 
the severity of underlying clinical disease within 
the groups. 

When pregnancy losses for sampling sites other 
than the umbilical cord are considered, only one 
occurred within 2 weeks after cardiac puncture in 
a severely anaemic, hypoxic and acidotic fetus 
with hydrops secondary to infection with parvovi- 
rus. Other workers have found little difference in 
procedure related loss when alternative sampling 
sites were employed (Nicolini etal. 1990; Nicolini 
etal. 1988). 
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Mode of delivery and neonatal death in 17 587 infants 


presenting by the breech 


JOHN L. KIELY 


Abstract 


Objective—To study the effects of caesarean section on neonatal mortality in 
infants presenting by the breech. 

Design-~Population-based non-experimental comparison of infants presenting 
by the breech born vaginally with those born by caesarean section. Neonatal 
mortality rates were calculated for 250 g birthweight intervals Weight-specific 
relative risks (RRs) were further adjusted for birthweight in 50 g categories. 
Setting—New York City, 1978-1983. Data came from the Department of 
Health’s computerized vital records on livebirths and infant deaths. 
Subjects—17 587 singleton breech livebirths 2500 g birthweight, with congeni- 
tal anomaly deaths excluded. 6178 were born vaginally and 11409 were born by 
caesarean section. 

Main outcome measures—-Birthweight-specific and birthweight-adjusted neo- 
natal mortality. 

Results—At birthweights of 501 to 1750 g, the risk of neonatal death for breech 
infants born vaginally was significantly higher than the risk for those born by 
caesarean section (weight-adjusted RR=1-7) For breech infants with birth- 
weights over 3000 g, the weight-adjusted risk was 5-6 times greater for a vaginal 
birth compared with caesarean section. The addition of 16 additional control 
variables in multiple logistic regression analyses did not change these RRs. 
Conclusion—Population-based studies indicate that an increase in the cae- 
sarean section rate among breech singletons may be associated with increased 
neonatal survival, but a large multicentre randomized tnal of management of 


breech presentation would answer the question much more definitively. 


This is a report of the results of <n analysis of 
whether babies presenting by the breech who are 
born vaginally are at higher risk of neonatal mor- 
tality than those who are born by caesarean sec- 
tion. The data were non-experimental, that is, 
pregnant women were not randomly allocated to 
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vaginal or caesarean ‘treatment’ groups In non- 
experimental studies of therapeutic interven- 
tions, selection bias can be a major problem 
(Chalmers 1983; Feinstein 1985; Miettinen 
1983). In assessing perinatal interventions, 
where the decision to intervene is made by the 
clinician, selection bias operates as follows: 
women at different risks of an adverse outcome 
have different probabilities of receiving the 
intervention being studied (Greenland & Neutra 
1980). In this case, a comparison of outcomes in 
caesarean and vaginal births is confounded by 
the fact that the two groups have different inher- 
ent risks (Lumley et al. 1985). 


The question of whether it is possible to carry 
out a valid nonrandomized comparison hinges 
on whether it is possible to get rid of selection 
bias through analytic techniques. It may be 
impossible to measure adequately all the con- 
founding variables that could lead to selection 
bias—let alone control for them (Chalmers 
1983). Nevertheless, since only two small ran- 
domized trials have compared outcomes in 
vaginal and caesarean delivery in breech presen- 
tations (Collea etal. 1980; Gimovsky et al. 1983), 
the obstetric community 1s forced to rely on non- 
experimental data for policy and decision-mak- 
ing (Bingham & Lilford 1987). 

The evidence that the fetus presenting by the 
breech may already be damaged is compelling 
(Hytten 1982; Confino et al. 1985; Collea 1981). 
Fetuses with a wide range of morphological and 
functional damage more commonly present by 
the breech (Brenner et al. 1974; Braun et al 
1975; Mazor etal. 1985). A clinician’s perception 
that a fetus is malformed may influence the 
choice of mode of delivery; this ıs another factor 
that must be kept in mind in assessing the valid- 
ity of non-experimental comparisons of mor- 
tality in vaginal and caesarean delivery. In the 
study reported here, deaths attributed to con- 
genital anomaly were excluded. 

With breech presentation, babies tend to be 
much lighter when born vaginally than when 
caesarean section is used (Tompkins 1946; 
Berendes et al. 1965; Brenner ef al, 1974). 
Therefore, birthweight is the most important 
confounding variable that must be controlled 
when neonatal mortality is compared in the two 
groups. In past comparisons that have adjusted 
for birthweight (Rosen & Chik 1984; Petitt: & 
Golditch 1984; Mann & Gallant 1979; Bowes et 
al. 1979; De Crespigny & Pepperell 1979), the 
unadjusted relative risk (RR) of neonatal mor- 
tality for vaginal vs caesarean delivery was much 
higher than the birthweight-adjusted RR. For 
example, in a study of mode of delivery in breech 
presentations reported by Rosen & Chik (1984), 
the unadjusted RR was 5-8, but this was reduced 
to 1-3 after adjustment for birthweight differ- 
ences between the vaginal and caesarean 
groups. In the study reported here, the birth- 
weight-specific effects of mode of delivery in 
breech presentation were examined. 


Subjects and methods 


The study population was derived from certified 
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vital records of livebirths and infant deaths in 
New York City. These records are entered into 
computer storage by the Department of Health 

Data on neonatal deaths were taken from certifi- 
cates of death in the first year, which are routin- 
ely linked to their matched birth certificates and 
jointly stored in a separate computer file. The 
six, yearly, livebirth files from 1978-83 and the 
seven, yearly, infant death files from 1978-84 
were used to create a data set consisting of birth 
and death information on all liveborn babies 
born after breech presentation in New York City 
between 1 January 1978 and 31 December 1983. 
Multiple births, caesarean sections for women 
who had had a previous caesarean section, and 
all babies weighing <500 g were excluded from 
the analysis. Deaths attributed to congenital 
malformations (ICD-9 codes 740-0-759-9) were 
also excluded. There were 17 587 breech presen- 
tations in the analysis. 

Stillbirths were excluded from the study 
While the New York City Department of Health 


, does maintain a separate computer file of fetal 


death certificates, among fetal deaths =24 weeks 
gestation 70% of the records indicate that death 
occurred before labour and 15% indicate that 
time of death was unknown. In the remaining 
15%, that indicate that death took place during 
labour, it is uncertain whether the stillbirth 
occurred before the second stage of labour 
Because of this uncertainty ın the stillbirth data, 
it was decided that neonatal death would be the 
most appropriate mortality index. 

The neonatal mortality rate was defined as the 
number of liveborn infants dying in the first 28 
days per 1000 livebirths. Birthweight was used as 
the primary control variable rather than ges- 
tational age because of the questionable 
reliability of date of last menstrual period (LMP) 
recorded on birth certificates (David 1980, 
Kleinman 1991). 


Data analysis 


In order to inspect the extent of selection bias, 
an analysis was carried out of differences in 
birthweight distributions between breech pres- 
entations born by caesarean section and those 
born vaginally. 

Neonatal mortality rates for vaginal and cae- 
sarean births were then calculated for 250g 
birthweight intervals. RRs of neonatal mortality 
for vaginal compared with caesarean births were 
estimated. RRs are reported for 12 birthweight 


Percent 
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Fig. 1. Birthweight percentage distributions of breech 
presentations by mode of delivery, New York City, 
1978-1983, —@—@— vaginal births; —O—O— 
caesarean sections 


categories In order to avoid residual confound- 
ing that could have resulted from the differences 
between the weight distributions of vaginal and 
caesarean births, the RR for each weight cate- 
gory was further adjusted for birthweight in 50g 
categones. These birthweight-edjusted RRs 
were estimated using the ‘directly pooled’ point 
estimation method suggested by Rothman 
(1986). Confidence limits were derived using an 
iterative Cornfield-Gart procedure (Fleiss 
1981). 

In additional multivanate analyses, birth- 
weight, gestational age, and 15 other social, 
demographic, and biomedical variables were 
entered into maximum likelihood logistic regres- 
sions (Brand & Keirse 1990; Harrell 1986; Lee 
1981). Gestational age was estimated by com- 
puting the number of days between the LMP and 
the date of birth. 


Results 
Birthweight distributions 


Overall 64-5% of the women with breech pres- 
entations were delivered by caesarean section 
and 35-5% were delivered vaginally. The birth- 
weight distributions in the two groups are shown 
in Fig. 1 Median birthweight was 288 g less after 
vaginal birth than after caesarean section (2892 g 
vs 3180 g) and mean birthweight was 464 g less 
(2634 g vs 3098 g). On examining the gaussian 
(‘normal’) part of the distribution (the part 
above 2000 g) it appears that the birthweight dis- 
tribution of vaginal births ıs shifted 200-300 g to 
the left of the distribution for caesarean sections. 
However, the most striking feature ın Fig.1 is the 
high proportion of very-low-birthweight breech 
presentations born vaginally compared with 
those born by caesarean section Overall, 1-5% 
of babies born by caesarean section weighed 
<1001 g, whereas 12:4% of those born vaginally 
weighed <1001 g, and 4-9% of babies born by 
caesarean section weighed <1501 g compared 
with 17-9% of those born vaginally. The percent- 
ages under 2001 g were 8-9 and 22-4 for the cae- 
sarean and vaginal groups, respectively, and the 
percentages under 2501 g were 17-9 and 33-1. 


Neonatal mortality 


Table 1 demonstrates the neonatal mortality 
rates in New York City breech presentations. 
Vaginal birth had a death rate more than seven 
tumes higher than the rate after birth by cae- 
sarean section Of course the comparison of 
these two groups was confounded by the differ- 
ences in their birthweight distributions. When 
adjusted for birthweight in 50g intervals, the 


Table 1. Singleton livebirths in breech presentation,* 
delivery compared with caesarean section 


New York City 1978-1983 Neonatal mortality in vaginal 


Mode of delivery Livebirths Neonatal deaths NMRt 
Caesarean section 11 409 169 14-8 
Vaginal delivery 6178 685 110-9 


Unadjusted RR = 7-49 
Birthweight-adjusted RR = 1-64 
95% Confidence interval = 1:44-1:86 


“Excluding all those with birthweights under 501 g and infant deaths in which the underlying cause of death was a 
congenttal anomaly. 

_., NMR indicates neonatal deaths per 1000 livebirths. 

‘ FRR indicates relative nisk with the caesarean group as the referent group 


adjusted RR was 1-64, indicating that vaginal 
birth had a 64% excess risk of neonatal death 
compared with caesarean section when birth- 
weight was controlled. 

Figure 2 displays neonatal mortality per 1000 
livebirths with breech presentation after vaginal 
delivery and caesarean section Throughout 
most of the birthweight range, vaginal delivery 
was associated with a higher mortality rate than 
caesarean section. The only part of the birth- 
weight range where the difference was not statis- 
tically significant was between 1751 and 3000 g. 

Table 2 shows the RRs in each of 12 birth- 
weight categories. The RRs represent the neo- 
natal mortality rate after vaginal delivery 
divided by the rate after caesarean section. 
These RRs are adjusted for birthweight in 50 g 
categories. Between 500 and 1750 g, RRs ranged 
from 1-4 to 5-2. The adjusted RR for the birth- 
weight range between 501 and 1750 g was 1-68 
(95% confidence interval: 1-46-1-94). 

The RRs between 1751 and 3000 g were not 
statistically significantly different from 1-00. The 
statistical power in this part of the birthweight 
range was not very high, since there were rela- 
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Fig. 2. Neonatal mortality in breech presentations by 
mode of delivery, New York City, 1978-1983. 
—@—@— vaginal births; —O—O— caesarean 
section. 
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tively few deaths in these weight groups. Even 
though there were 5723 breech presentations 
that weighed 1751 to 3000 g, there were only 66 
deaths in this weight range. The adjusted RR for 
the birthweight range between 1751 and 3000 g 
was 1-13 (95% confidence interval: 0-76-1-68) 

Between 3001 and 3750g, the RR was a 
remarkably high 4-3 Between 3751 and 4250 g, 
neonatal mortality was twice as high in the 
vaginal delivery group as in the caesarean group, 
but this was not statistically significant owing to 
the small number of deaths. Above 4250 g there 
were 8 deaths among 72 vaginal births and 0 
deaths among 444 caesarean births; this differ- 
ence 1s highly statistically significant (Fisher’s 
exact test P=1-017’). The birthweight-adjusted 
RR for all births who weighed more than 3000 g 
was 5:64 (95% confidence intervals: 
3-13—10-18). 

After controlling for the variables in Table 3, 
using multivariate logistic regression analyses, 
the addition of 16 more variables did not change 
the RR from the 1-6 that was found when only 
birthweight was controlled. Also, when separate 
multivariate regression analyses were per- 
formed within each of the 12 birthweight strata 
shown in Table 2, none of the birthweight-speci- 
fic adjusted RRs changed by more than 10%. 


Discussion 


These findings indicate that the risk of neonatal 
death for infants with breech presentation born 
vaginally was significantly greater than for those 
born by caesarean section. Since this research 
was based on vital records, it has certain short- 
comings. First, the vaginal deliveries were not 
divided into different kinds of breech deliveries, 
such as assisted breech, spontaneous breech, 
and breech extraction. Second, the breech pres- 
entations were not classified into frank breeches, 
footling breeches, and so forth. This information 
is not available on the New York City birth cer- 
tificate. Third, and perhaps most important, it 
was not possible to analyse the effect of mode of 
delivery on childhood morbidity or maternal 
morbidity Fourth, data limitations made it 
necessary to compare vaginal delivery with cae- 
sarean section as a whole, without making a dis- 
tinction between elective section and emergency 
sections performed for a failed trial of vaginal 
delivery. Ideally one should know the propor- 
tion of failed trials of vaginal breech delivery 
(Bingham & Lilford 1987). Fifth, some of the ` 
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Table 2. Singleton livebirths in breech presentation,” New York City, 1978-1983: relative rsks for neonatal 
mortality in vaginal delivery compared to caesarean section, by bir-hweight 








Total neonatal Birthweight- 

Birthweight (g) Total Irvebirths deaths adjusted RR} (95% Cl) 
501-750 364 280 1 64 (1-31-2 05) 
751-1000 467 219 1-44 (1-13~—1 83) 

1001-1250 369 85 196 (1-29-2 97) 

1251-1500 354 45 2°84 (1-60-5 06) 

1501-1750 316 19 5:17 (1-99-13.44) 

1751-2000 414 17 0-65 (0 21-2-05) 

2001-2500 1509 27 1-57 (0 73-3 36) 

2501-3000 3700 22 115 (0-48~-2-73) 

3001-3750 7575 23 427 (1-93-9 44) 

3751—4250 1766 6 1-93 (0-35-10-47) 

24251 516 8 — — 

Unknown weight 137 103 1-41 (0-82-2 44) 

Total (all birthweights) 17 587 854 1-64 (1-44-1-86) 


“Excluding infant deaths in which the underlying cause of death was a congenital anomaly 
TRR indicates relative msk adjusted for birthweight in 50 g categories, caesarean group is referent group 


variables that were controlled in multiple regres- 
sion analyses (Table 3) may have been measured 
unreliably (Kleinman 1991; Carucci 1979). In 
particular, there is reason to be concerned that 
more precise measurement of gestational age, 
pregnancy complications, and complications of 
labour and delivery could have resulted in 
‘tighter’ control of confounding and, therefore, 
smaller adjusted RRs. 

Neonatal mortality rates were reported for 
birthweight categories rather than gestation 
categories, owing to the questionable reliability 
of LMP-based gestation data (David 1980; 
Kramer et al. 1988; Kleinman 1991) Differences 
in outcome by gestational age would have been 
more useful as a guide to obstetric practice, since 
it is difficult to accurately determme fetal weight 
prior to delivery. Future clinical studies of mode 
of delivery in breech presentation should 
attempt to collect reliable information on ges- 
tational age, preferably based on ultrasono- 
graphic scanning before 20 weeks gestation 
(Kramer et al 1988) 

This study was population-based and every 
effort was made to control for potentially con- 
founding differences between vazinal deliveries 
and caesarean sections. Therefore, given the 
limited information available frem randomized 
controlled trials of management of breech pres- 
entation (Collea et al. 1980; Gimovsky ef al 
1983), the findings of this New York City study 
are among the best evidence available on this 
issue. In this population of fetuses with breech 


presentation, the overall birthweight-adjusted 
risk of neonatal death was about 60% higher 
after vaginal delivery as opposed to caesarean 
section. For babies weighing less than 1751 g at 
birth, mortality was about 70% higher after 
vaginal delivery than after caesarean section. 
For infants with birthweights between 1751 and 
300C g, there was little difference in neonatal 
mortakty between the vaginal and caesarean 
groups. 

In babies weighing more than 3000 g at birth, 
mortakty was more than five times higher after 
vaginal delivery than after caesarean section. 
This latter finding is in agreement with previous 
estimazes of the excess risk of vaginal delivery of 
term breech presentations provided by Sachs et 
al. (1983), Fortney et al. (1986), and Bingham & 
Lilforé (1987). It ıs also of some obstetric 
interest that, in an analysis of the effects of mode 
of delivery on mortality among twins born in 
New York City during the same period (Kiely 
1990), heavier twins appeared to be at unusually 
high risk if they were not born by caesarean sec- 
tion. For twins presenting by the vertex who 
weighed more than 3000 g, the neonatal death 
rate was more than four times higher ın vaginal 
births than in caesarean sections. 

Nevertheless, the obstetric community needs 
to carry out a multicentre randomized controlled 
trial of surgical intervention in breech presen- 
tation. Neither in the investigation reported 
here nor in any of the other non-experimental 
studies of management of breech presentation 


Table 3. Vanables controlled in further multivanate 
regression analysis 





Buthweight 

Gestational age 

Parity 

Gravidity 

Sex of infant 

Mother’s age 

Mantal status 

Previous fetal loss 

Previous infant deaths 

Race 

Mother’s education 

Number of prenatal visits 

Time interval from LMP to first prenatal visit 
Pregnancy complications” 
Complications of labour/deliveryt 
Type of service (public vs private) 
Financial coverage 


“Pre-eclampsia, abnormal uterine bleeding, diabetes, 
other complication, no complication. 
tPlacental abruption, placenta previa, prolapsed 
umbilical cord, prelabour rupture of membranes, 
other complication, no complication. 


(Bowes et al. 1979; De Crespigny & Pepperell 
1979; Sachs et al. 1983; Fortney et al 1986; 
Gimovsky & Paul 1982) can one be sure that 
selection bias has been controlled This bias ori- 
ginates partly from obstetricians’ decisions to 
not perform a caesarean section in certain 
extremely high risk mothers and fetuses 
Another source of selection bias is the probable 
over-representation in the vaginal group of 
emergency deliveries in inappropriate places 
(for example, emergency rooms). In addition, 
the results of this New York City study are in 
conflict with the findings of some previous stud- 
1es that controlled for birthweight and other con- 
founders. In particular, studies in northern 
California (Petitti & Golditch 1984), the Nether- 
lands (Schutte et al. 1985), and at the Medical 
Center Hospital of Vermont (Mann & Gallant 
1979) reported no excess risk when breech 
vaginal deliveries were compared to breech cae- 
sarean sections. 

In the absence of definitive results from a large 
randomized controlled trial, a scientific policy of 
management of breech presentation will have to 
rely on population-based studies like this one 
and a previous investigation from Georgia, USA 
(Sachs et al. 1983) Both studies found that with 
breech presentation vaginal delivery had a sub- 
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Stantial excess risk of neonatal mortality com- 
pared to caesarean section. 
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Maternal serum unconjugated oestriol and human 
chorionic gonadotrophin levels in twin pregnancies: 
implications for screening for Down’s syndrome 


NICHOLAS WALD, HOWARD CUCKLE, TIESHENG WU, 


LYNNE GEORGE 


Abstract 


Objective—To investigate maternal serum unconjugated oestriol (uE,) and 
human chorionic gonadotrophin (hCG) levels in twin pregnancies and to con- 
sider the implications of the results for antenatal screening for Down’s 
syndrome. 

Design—Measurement of maternal serum uE, and hCG levels from 15-22 
weeks of gestation in twin and singleton pregnancies. Previously available 
maternal serum alpha-fetoprotein (AFP) levels were also presented. 
Setting—Stored serum samples collected from women receiving routine ante- 
natal care in Oxford were used. 

Subjects—200 women with a twin pregnancy and, for each, three singleton con- 
trol pregnancies matched for gestational age (same completed week of preg- 
nancy) and duration of storage of the serum sample (same calendar quarter). 
Results-—-The median uE,, hCG and AFP levels in the twin pregnancies were 
respectively, 1-67 (95% CI 1-56-1-79), 1-84 (95% CI 1:64-2:07) and 2-13 (95% 
CI 1-97-—2-31) multiples of the median (MoM) for singleton pregnancies at the 
same gestational age. The variance of values for the three serum markers 
(expressed in logarithms), and the correlation coefficients between any two, 
were similar in the twin and singleton pregnancies. 

Conclusion—In maternal serum screening programmes for Down’s syndrome 
dividing uE,, hCG and AFP MoM values in twin pregnancies by the corre- 
sponding medians for twin pregnancies will, in expectation, yield a similar false- 
positive rate ın twin pregnancies as in singleton pregnancies. 
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Antenatal screening for Down’s syndrome is 
achieved by the measurement of maternal serum 
unconjugated oestriol (uE,), human chorionic 
gonadotrophin (hCG) and alpha-fetoprotein 
(AFP) in the second trimester of pregnancy. It 1s 
known that serum AFP levels in twin preg- 
nancies are about double those in singleton preg- 
nancies (see Wald & Cuckle 1984 for a review). 
It is thought that uE, and hCG levels are also 
high in twin pregnancies but the small numbers 
of pregnancies so far studied leave uncertainty 
over the magnitude of the effect (Alpert et al. 
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1990; Bogart et al. 1990; Braunstem et al. 1978; 
Canick etal 1990, Crosignan: 1974, Jovanovic et 
al. 1977) To determine this and to consider the 
implications for screening we used stored ante- 
natal serum samples that had been collected as 
part of an antenatal screening programme for 
neural tube defects, and measurec AFP as well 
as uE, and hCG. 


Subjects and methods 


The samples used in this study were selected 
from a large series collected from women having 
an AFP screening test for neural tube defects in 
Oxford between 1977 and 1983, and stored at 
—40°C, We identified the first 200 women who 
had given birth to twins without Down’s syn- 
drome or neural tube defect and who had had a 
serum sample collected for an AFP test between 
15 and 22 weeks gestation. The numbers at each 
completed week of gestation were, respectively, 
19, 62, 58, 29, 8, 13, 9 and 2 For each of these 
twin pregnancies three singleton pregnancies 
without Down’s syndrome or neural tube defect 
(‘controls’) were identified at the same com- 
pleted week of pregnancy in which a serum 
sample had been collected and tested in the same 
calendar quarter. Serum samples from each of 
these 800 pregnancies were retrieved from stor- 
age and assayed for uE, and hCG without 
knowledge of whether the serum related to a 
twin or a singleton pregnancy. Gestational age 
was estimated from the first day of the last men- 
strual pernod. 

The maternal serum uE, hCG and AFP 
results (the AFP values obtained when the 
women were originally screened) were 
expressed ın multiples of the mecian (MoM) for 
singleton pregnancies at the same gestational 
age. Singleton medians were derived by using a 
regression of the median value for the particular 
substance concerned on gestational age, 
weighted for the number of pregnancies in each 
completed week For AFP and uE,, log linear 
regressions were used; for hCG a constant plus 
exponential regression was used as described 
previously (Wald et al. 1988). 

The correlation coefficients between the log 
MoM values of each of the markers were esti- 
mated after excluding five twin and nine single- 
ton pregnancies with outlying values. An outlier 
was regarded as any value 23-5 standard devia- 
tions from the log median value where the stan- 
dard deviation was estimated from the log 


90th—10th centile interval divided by 2-563. Such 
value will occur only rarely just because of 
random variability. 


Results - 


Table I shows the 10th, median and 90th centile 
for uE,. hCG and AFP among singleton and 
twin pregnancies The median uE,, hCG and 
AFP levels ın twin pregnancies were 1-67 MoM 
(95% confidence interval (CI) 1-56~1-79), 1-84 
MoM (95% CI 1:64-2-07) and 2-13 MoM (95% 
CI 1-97—2-31) respectively The ratio of the 10th 
centile in twin pregnancies to that in singleton 
pregnancies was similar to the ratio of the 
respective median values as was the ratio of the 
90th centiles, indicating that on a proportional 
(or logarithmic) scale the variances of values for 
the three serum markers were simular ın twin and 
singleten pregnancies. A single estimate of the 
standard deviation (expressed in logs) could 
therefore be used to describe the dispersion of 
each marker in twin and singleton pregnancies. 

The correlation coefficients between AFP and 
hCG, AFP and uE,, uE, and hCG, were, 
respectively, 0-05, 0-30 and —0-24 in singleton 
pregnancies and 0-14, 0-23 and —0-21, respect- 
ively, in twin pregnancies. The coefficients 
between any pair of serum markers were reason- 
ably similar in twin and singleton pregnancies 
(P=0-3, 0-4 and 0-8 respectively, using Fisher Z 
transformation). 


Discussion 


Our study has confirmed that maternal serum 
AFP values in twin pregnancies are, on average, 
about twice (2-1) that of singleton pregnancies. 
On av2rage uE, values were 1-7 times as high 
and hCG values 1:8 times as high. It is well 
recogrised that mid-trimester serum AFP levels 
in twin pregnancies are double those in singleton 
pregnancies. There are fewer data on uE, and 
hCG levels in twin pregnancies. Bogart et al. 
(1990) published data on hCG levels in respect 
of 28 twin pregnancies and did not find any 
difference compared to singleton pregnancies. 
Canick et al. (1990) reported results (based on 35 
twin pregnancies) that were close to our own: 
the uE, and hCG levels were, respectively, 1-7 
and 1-9 MoM. Alpert et al. (1990), who studied 
51 twin pregnancies, obtained uE, and hCG 
values that were somewhat lower, namely 1-4 
and 1-8 MoM respectively. 
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Table 1. 10th, median and 90th centile of maternal serum unconjugated oestnol (uE,), human chorionic 
gonadotrophin (hCG) and alpha-fetoprotein (AFP) tn 600 singleton and 200 twin pregnancies between 15 and 22 
weeks of pregnancy 





a Singleton Twin Ratio of values 
pregnancies pregnancies in singletons 
Serum (MoM”) (MoM*) and twins 
marker Centile [a] [b] [b/a] 
uE, 10th 0-60 1-03 1-7 
Median 1-01 1-67 1-7 
90th 1-50 2°41 1:6 
hCG 10th 0 46 0-87 1-9 
Median 0-99 1-84 1-9 
90th 1-97 3-76 1-9 
AFP 10th 0 54 1-33 2°5 
Median 0:98 2°13 2:2 
90th 1-69 3-51 2-1 


“MoM = Multiple of median for singleton pregnancies estimated by regression 

Estimates of the standard deviation for singletons and twin pregnancies were (log) uE, 0-16 and 0-14, hCG 0-24 
and 0-25, and AFP 0-19 and 0-16 respectively. (These estimates should not be used directly in specifying the 
parameters of the distributions for use in screening for Down’s syndrome because they do not take account of the 
usual batch-to-batch assay variance.) 


Screening for Down’s syndrome involves esti- but it is likely to be less than that for singleton 
mating a woman’s risk of an affected pregnancy pregnancies because the presence of an 
based on her serum uE,, hCG, AFP and age To unaffected co-twin will tend to bring the distri- 
estimate this risk it ıs necessary to know the dis- butions for affected and unaffected twin preg- 
tribution of uE,, hCG, and AFP values in preg- nancies relatively closer together compared with 
nancies with and without Down’s syndrome and affected and unaffected singleton pregnancies 
the age-specific risk. This is known for singleton 
pregnancies, and the present study has provided 
such information for unaffected twin preg- 
nancies. The rarity of Down’s syndrome in twin Alpert E., Greenberg F , Contant C , Schmidt D., 
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Haemorrhagic problems in obstetrics and gynaecology 
in patients with congenital coagulopathies 


I. A. GREER, G.D.O.LOWE, J.J. WALKER, C.D. FORBES 


Abstract 
Objective—To review the obstetric and gynaecological problems in women with 
congenital coagulopathies. 
Design—Retrospective review. 
Setting—Regional Adult Haemophilia Unit, Glasgow Royal Infirmary 
Subjects—All women in contact with the Unit over a period of 30 years, compnis- 
ing eight with von Willebrand’s disease, 18 obligate carriers of haemophilia A 
and five obligate carriers of Christmas disease. Each woman was interviewed 
and details of their obstetric and gynaecological histories were obtained and 
their case records were reviewed. 
Main outcome measures—Haemostatic changes associated with pregnancy and 
gynaecological problems. 
Results—In 14 pregnancies in seven patients with von Willebrand’s disease, 
there were four primary and four secondary post-partum haemorrhages and a 
large perineal haematoma complicating an episiotomy. These problems arose 
despite the endogenous rise in factor VIlIc seen with pregnancy All women 
seen with von Wullebrand’s disease complained of menorrhagia and had been 
referred to gynaecologists. Treatment included danazol, tranexamic acid and 
the contraceptive pill. Diagnostic curettage resulted in severe haemorrhage in 
one woman and two women with pelvic pain and dyspareunia were found to 
have spontaneous broad ligament haematomas, one requiring surgery. In 43 
pregnancies in obligate carriers of haemophilia A and Christmas disease there 
were five post-partum haemorrhages and a large perineal haematoma. 
Conclusion—In von Willebrand’s disease it should be noted that adequate 
laboratory correction of factor VI Ic levels does not ensure clinical haemostasis; 
hence platelet function should also be measured. Patients with congenital coag- 
ulopathies pose particular problems for the obstetrician and gynaecologist and 
should be managed in close association with the local haemophilia centre 


The most common congenital coagulopathies are 
von Willebrand’s disease, haemophilia A and 
haemophilia B (Christmas disease). von Wille- 
brand’s disease constitutes a heterogeneous 
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group of haemorrhagic disorders, which are 
usually transmitted as autosomal dominant 
traits, although autosomal recessive transmission 
of some variant types occurs (Ingram 1978; 
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Italian Working Group 1977) The prevalence of 
von Willebrand’s disease 1s at least 34 per 
100 000 ın the UK (Bloom 1980), and due to its 
autosomal pattern of inheritance it is the com- 
monest congenital coagulopathy affecting 
women. Clinical features are variatle and include 
easy bruising, epistaxis, gastrointestinal and oral 
bleeding, post-operative and post-traumatic 
bleeding, menorrhagia and post-partum haemor- 
rhage (Silwer & Nilsson 1964). Severe forms are 
easy to diagnose, but milder forms occur which 
may be difficult to diagnose becausz of intra-1ndi- 
vidual variations in factor VIUI:v'WF (including 
elevations during pregnancy or oral contracep- 
tive use), and which may become apparent only 
following a major haemostatic challenge. There 
is a quantitative and/or qualitative reduction in 
factor VILI:vWE. This macromolecular complex 
is made up of two specific entities. The first is the 
procoagulant component of factor VII, termed 
factor VIIc This is a glycoprotein produced by 
the liver which plays an importent role in the 
intrinsic pathway of the coagulat:on cascade. It 
forms acomplexin the circulation with the second 
entity, von Willebrand factor (vWF), which is 
produced by the endothelium and megakaryo- 
cytes and which is made up of multimers or sub- 
units (Zimmerman & Ruggeri 1982). vWF is 
measured antigenically as von Willebrand anti- 
gen (vWF: Ag) and functionally as mstocetin co- 
factor which is the ability of platel2t-poor plasma 
to act as aco-factor for nstocetin-induced platelet 
aggregation. vWF acts as a carrier and stabilizer 
for factor VIIe, preventing it from inactivation 
orcatabolism. Deficiency of VWF -esults in defec- 
tive platelet-endothelial and flatelet-platelet 
interactions which manifest clinically as bleeding 
from mucous membranes and a prolonged skin 
bleeding time The classic form of von Wille- 
brand’s disease (type I) 1s associated with similar 
reduction in factor VIIIc, vWF: Ag and ristocetin 
co-factor, and reduced platelet aggregation to ris- 
tocetin. Variant von Willebrand's disease (type 
II) is characterized by abnormal multimeric 
structure of vWF (Coller 1984), and discordant 
reductions in factor VIIc, vWF -:Ag and ristoce- 
tin co-factor. A variety of subtypz2s of type II von 
Willebrand’s disease exist (IIa, ITb, etc), differ- 
entiated by multimeric analysis and platelet 
aggregation to ristocetin. 

In contrast to von Willebrand’s disease, 
haemophilia A and Christmas disease are 
X-linked recessive disorders and among carrier 
women only about one 1n ten has excessive bleed- 


ing. The prevalence of haemophilia A is 1-2/ 
10 000 in the UK and about one-tenth of this for 
Christmas disease (Forbes 1984). These condi- 
tions are characterized by low levels of factor 
VIlIc and IX respectively. As women have two 
X-chromosomes, carriers would be expected to 
have levels of around 50% ofnormal for these fac- 
tors. However, a wide range of functional activi- 
ties has been reported (Rizza et al. 1975) due to 
Lyonization (Lyon 1962), with some having low 
levels of factor VIIIc (10-40 iu/dl) and haemor- 
rhagic problems (Lusher & McMillan 1978). In 
contras: to von Willebrand’s disease, haemo- 
philiacs have normal bleeding times as platelet 
function is unaffected, and do not usually suffer 
from cutaneous bleeding; however, they suffer 
deep tissue bleeds, haemarthroses and post- 
operative bleeding (Forbes 1984). It has been 
established that the factor VII: vWF complex 
increases in normal pregnancy and also in carriers 
of haemophilia and women with von Wille- 
brand’s disease (Noller et al. 1973; Bennett et al. 
1974; Telfer & Chediak 1977; Takahashi 1983, 
Hull etal. 1982; Hanna etal. 1981; Knshnamurthy 
& Miotti 1977), although the increase in ristoce- 
tin co-factor has not been a consistent finding in 
patients with von Willebrand’s disease (Adashi 
1980). These increases may be important in pro- 
tecting women from the haemorrhagic challenge 
of delivery. 

There is little literature on the obstetric and 
gynaecological problems in women with von Wil- 
lebrand’s disease and carriers of haemophilia A 
and Christmas disease. The aim of this study was 
to review the obstetric and gynaecological prob- 
lems of such women attending the West of Scot- 
land Regional Haemophiha Unit. 


Patients and methods 


Eight women with von Willebrand’s disease, 18 
obligate carriers of haemophilia A and 5 obligate 
carners of Christmas disease who were registered 
with the Regional Adult Haemophilia Unit, 
Glasgow Royal Infirmary were studied. These 
represented all female patients in contact with the 
unit and the pregnancies occurred over a 30-year 
period. Each patient was interviewed and details 
of their obstetric and gynaecological histories 
were obtained. Case records relating to these and 
their coagulation status were reviewed. Disease 
severity was assessed clinically Laboratory 
assessment of patients with von Willebrand’s 
disease included skin bleeding time (Ivy 
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method), factor VIIIc (one-stage assay), 
vWF: Ag (Laurell rocket immunoelectrophoresis 
assay) and ristocetin co-factor (assessed using 
formalin fixed platelets) Obligate carriers of 
haemophilia A had factor VIIIc and vWF:Ag 
measured and obligate carriers of Chmstmas 
disease had factor [Xc measured. Fifty-nine preg- 
nancies in these women were reviewed; 14 1n the 
von Willebrand’s group, 11 in the carriers of 
Christmas disease and 341n the carriers of haemo- 
philia A These exclude first trimester losses and 
ectopic pregnancies, which are included in the 
gynaecological assessment. Laboratory assess- 
ments of coagulation factors during the third tri- 
mester were available for five women with von 
Willebrand’s disease, four of the five Christmas 


disease carners, and 13 carriers of 
haemophilia A. 
Results 


The haemostatic, obstetric and gynaecological 
details of the von Willebrand’s disease patients 
are shown in Tables 1, 2 and 3 respectively, 
together with the haemostatic changes associated 
with pregnancy (Fig, 1). The 14 pregnancies were 
complicated by four primary and four secondary 
post-partum haemorrhages Five of these 
occurred despite cryoprecipitate treatment fol- 
lowing delivery, and five women required blood 
transfusion. A large perineal haematoma also 
developed in an episiotomy wound. These prob- 
lems arose despite a substantial increase in factor 
Villcduring pregnancy 1n3 of the 5 women where 
measurements were made. All eight women with 
von Willebrand’s disease had been referred to a 


gynaecologist at some time because of 
menorrhagia, most because of prolonged menses 
and three had had a diagnostic curettage. In 
patients 1 and3 (Table 1) no blood products were 
given prophylactically and no haemostatic prob- 
lems were encountered at curettage. One (no. 6) 
had had a diagnostic curettage, at 14 years of age 
because of menorrhagia, without haemostatic 
cover. She had a major pnmary post-operative 
haemorrhage which required blood transfusion, 
cryoprecipitate and uterine packing. Seven of the 
eight women had been treated with the combined 
oral contraceptive pill for menorrhagia with good 
benefit ın three, only slight improvements in 
three and without effect in one. Tranexamic acid 
was used in two women for menorrhagia without 
benefit. One woman was treated successfully 
with danazol when neither the oral contraceptive 
pill nor tranexamic acid had been successful. 
Two women (nos 3 and 4; Table 3) had been 
sterilized by a ‘mini-laparotomy’ technique and 
were given cryoprecipitate. One of them (no 4) 
had no haemostatic problem but the other (no. 3) 
developed a wound haematoma Two patients 
(nos. 3and7) had been treated for broad ligament 
haematomas. One of them (no 7) developed a 
spontaneous broad ligament haematoma after 
stopping the oral contraceptive pill. This was 
initially suspected to be an ectopic pregnancy but 
a broad ligament haematoma was diagnosed by 
ultrasound and laparoscopy. This was treated 
conservatively with cryoprecipitate infusions 
with satisfactory resolution. In patient no 3 
symptoms of dyspareunia, left ilac fossa pain and 
tenderness and cystic swelling of the left adnexa 
on ultrasound, led to suspicion of either a broad 


Table 1. Haemostatic data for eight women with von Willebrand’s disease 


von 
Patient Willebrand’s Clinical Factor 

no type/sub type severity VIIIc (iu/dl) * 
l HA Moderate 74 (N/A) 

2 IIA Moderate 52 (N/A) 

3 HG Mild 12 (45) 

4 I Mild 26 (58, 55) 

5 IIG Mıld 28 (62, 58) 

6 l Mild 44 (100) 

7 HA Moderate 34 (120, 110) 
8 I Mild 31 


Bleeding 
vWF Ag (iu/dl)” RCF (iu/dl)' time (min) 
67 (N/A) 17 (N/A) >20 (N/A) 
34 (N/A) 11 (N/A) >20 (N/A) 
22 (25) 30 (N/A) >20 (N/A) 
25 (23, 25) 11 (20, N/A) >20 (9-5) 
19 (80, 84) <10 (<10) >20 (>20) 
20 (62) 22 (20) >20 (N/A) 
34 (115, 101) L1 (<10, <10) >20 (>20) 
67 <10 >20 


‘Non-pregnant levels of factor VHI components are shown with third tnmester levels in parenthesis, where data 
are available for more than one pregnancy these are shown in parenthesis in chronological order of pregnancies. 


Reference range >45 tu/dl 
N/A, Data not available RCF, Ristocctin cofactor 
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Table 2. Obstetric details of eight women with von Willebrand’s disease 





Patient Pregnancy Haemorrhagic Cryoprecipitate Blood 
no. no. Delivery problems cover transfusion 
1 1 SVD 1°PPH No* Yes 
2 SVD 1°PPH No? No 
3 SVD None No” No 
2 1 FD 1°PPH/2*PPH Yes Yes 
3 1 SVD 2°PPH Yes No 
2 SVD 2°PPHt Yes Yes 
4 1 SVD None No No 
2 CS None Yes No 
5 1 SVD 1°PPH, threatened miscarriage Yes Yes 
2 SVD None Yes No 
6 1 SVD None No No 
7 J SVD 2°PPH Yes Yes 
2 SVD None Yes No 
3 SVD None Yes No 
8 0 - - = ~ 


“Disease not diagnosed at time of delivery. 


tMajor secondary PPH despite cryoprecipitate infusion producing a plasma factor VIIIc level of >150 1u/dl- 
Epsilonaminocaproic acid treatment, ergometrine and oxytocin i v infusion and uterine packing were required to 


control bleeding. 


1YPPH, Primary post-partum haemorrhage; 2°PPH, Secondary post-partum haemorrhage; SVD, Spontaneous 


vaginal delivery; FD, Forceps delivery, CS, Caesarean section 
ligament haematoma or a haemorrhagic ovarian 


cyst. Conservative management with cryoprecip- 
itate did not resolve the symptoms and at laparo- 


Table 3. Gynaecological details of eight women with von Willebrand’s disease 


Towels/ 
Usual tampons 

Patient Referral for menstrual used Treatment of menorrhapia 

no menorrhagia cycle per day and its effect 

1 Yes 7/28 5 D&Cx2---No effect 

2 Yes 7-10/ 2 OCP—Shght improvement 

14-28 

3 Yes 6/28 6 Tranexamıc acid—No effect 
OCP—Good effect 

4 Yes 10/28 8 D&Cx2-——No effect 
Tranexamuc acid—No effect 
OCP—Slight improvement 
Danazol—-Good effect 

5 Yes 10/28-35 6 OCP—Good effect 

6 Yes 7--10/28 8 D&C—No effect 
(provoked major 
haemorrhage) 
OCP—Slight tmprovement 

7 Yes 10/28 8 OCP—Good effect 

8 Yes 5/28 10 OCP—No effect 


tomy, with additional cryoprecipitate cover, 
there was a haemorrhagic corpus luteum cyst and 
a large broad ligament haematoma. The haema- 


Other gynaecological 
problems 


(1) Stenfization 

(u) Broad ligament 
haematoma 
Sterilization 


Broad ligament haematoma 





D&C, Diagnostic curettage. OCP, Combined oral contraceptive pill. 
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F Ville (iu/dl) 


vWF- Ag (iu/di) 





RCF (iu/dl) 
N 
© 


Non 28-36 weeks 
pregnant gestation 

Fig. 1. Changes ın coagulation factors in pregnancy n 
women with von Willebrand’s disease. Where women 
have had more than one pregnancy only changes 
occurring in their first pregnancy have been illustrated 
(normal values are >45 1u/dl indicated by broken line 
on the figure) 


toma was drained and a left salpingo-oophorec- 
tomy performed. Cryoprecipitate was given daily 
for 10 days post-operatively: despite this a wound 
haematoma developed. 

Thirty-four pregnancies in 18 obligate carriers 
of haemophilia A were reviewed. Most of them 
had asubstantial increase in factor VIIc by 28-36 
weeks gestation, with all but two attaining normal 
concentrations (>45tu/dl). vWWF:Ag also 
increased (Fig. 2). There were 23 spontaneous 
vaginal deliveries, seven forceps deliveries, and 
four caesarean sections. No antepartum haemor- 
rhages occurred, but three carriers had secondary 
post-partum haemorrhages, two of which were 
associated with retained products of conception 
following vaginal delivery and required evacu- 
ation of the uterus and blood transfusion Both 


these carriers had normal concentrations of fac- 
tor VIilicin the third trimester (97 iu/dl and 76 1u/ 
di). The third secondary post-partum haemor- 
rhage occurred after an elective caesarean 
section. The patient had a low concentration of 
factor VIIIe in the non-pregnant state (13 1u/dl) 
and during pregnancy (19 iu/dl). She was treated 
with cryoprecipitate for 7 days after delivery and 
allowed home 10 days after delivery without com- 
plications. However, 4 weeks after delivery she 
presented with asecondary post-partum haemor- 
rhage of over 1000 ml. This was thought to be 
related to endometritis and she was successfully 
treated with cryoprecipitate, antibiotics and tra- 
nexamic acid. 

Four of the 18 obligate carriers of haemophilia 
A had sought gynaecological advice for menor- 
rhagia, and all had had diagnostic curettage per- 
formed without complication. Three had factor 
VIIIc and vWF:Ag concentrations within the 
normal range. The fourth had a slightly low factor 


200 
150 


100 


F VIHc (iu/dl) 





vWF: Ag (iu/dl) 





Non 28—36 weeks 
pregnant gestation 


Fig. 2. Changes ın factor VIIIc and vWF: Ag in 
obligate carners of haemophila A during pregnancy 
Where carriers have had more than one pregnancy, 
only the changes occurring in their first pregnancy are 
illustrated (normal values are >451u/dl indicated by 
broken line on the figure) 
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Table 4. Obstetric details for five obligate carners of Christmas disease 





Blood 
Patient Pregnancy Outcome/ Haemorrhagic products Blood 
no. Factor IXc (iu/dl) no. delivery problems given transfusions 
I 10 (21) I SVD Perineal haematoma FFP Yes 
2 SYD None FFP No 
2 30 (43, N/A, 46t, 457) I SVD None No No 
2 Missed None FFP No 
miscarriage 
(evacuation) 
3 Prostaglandin None FFP No 
terminationt 
4 Prostaglandin None FFP No 
terminationt 
3 17 (N/A) l C/S None No 
2 C/S None No 
4 4 (4) I FD None FFP No 
2 SVD Nore FFP No 
5 10 (29, 22) l FD None FFP No 
2 SVD 2“FPH FFP No 





FFP, Fresh frozen plasma, 2“PPH. Secondary post-partum hacmorrhage; SVD, Spontaneous vaginal delivery, 


FD, Forceps delivery, CS, Caesarean section 


“Factor IX levels are shown with third trimester value in parentheses, where data are available for more than one 
pregnancy these are shown ın the parentheses in chronological orderof pregnancies Normal values are >45 1u/dl 


tFactor IX level taken during second inmester. 


Prostaglandin termination at 18 weeEs for genetic discase 


VIIc concentration (40 1u/dl) and she was given 
cryoprecipitate pre-operatively. All diagnostic 
curettages were uncomplicated Three of these 
women went on to have abdominal hysterecto- 
mies. One, with baseline factor VIHce concentra- 
tion of 40 1u/di developed a vault heematoma and 
was treated with factor VIII concentrate infu- 
sions forone week The other two patients had no 
haemostatic problems associated with their oper- 
ations. One received prophylactic cryoprecipi- 
tate as the factor VIIIc concentration was 47 1u/dl 
and she had a history of haemorrhage following 
cone biopsy. The other, with factor VIIIc levels of 
60 iu/dl received no blood product cover for hys- 
terectomy. Other gynaecological problems 
included an ectopic pregnancy associated with 
major haemorrhage ın the patient with a factor 
VIIIc concentration of 40 1u/dl, four miscarriages 
and uterine evacuations not associated with any 
haemorrhagic complication, and a sterilization 
and hysterotomy for termination of pregnancy 
which was uncomplicated. 

The obstetric details and factor [Xc concentra- 
tions in the five obligate carners of Christmas 
disease are shown in Table 4. These women 
showed less increase in factor IX dunng preg- 


nancy, compared with the increase in factor VIH 
seen in the haemophilia A carriers. All but one of 
their deliveries were covered with fresh frozen 
plasma given immediately post partum. There 
was on2 secondary post-partum haemorrhage 
and on2 perineal haematoma which occurred 
before plasma treatment. 

Two of the obligate carriers of Christmas 
disease had menorrhagia Patients 1 and 3 (Table 
4) had had a diagnostic currettage with prophy- 
lactic administration of fresh frozen plasma, 
patient no. 3 subsequently underwent oophorec- 
tomy for pelvic pain, then abdominal hysterec- 
tomy fer menorrhagia. She received fresh frozen 
plasma prophylaxis for both procedures None of 
these gynaecological operations was complicated 
by haemorrhage. 


Discussion 


This review of gynaecological problems in 
patients with von Willebrand’s disease highlights 
the common occurrence of menorrhagia in these 
patients and is in keeping with the findings of 
Wendt & La Fond (1960), Hill & Taylor (1968); 
Nilssor & Blomback (1963) and Evans (1971). 


Congenital coagulopathies, haemorrhagic problems 915 


Menorrhagia is difficult to quantify, but all the 
women reviewed here had been referred to 
gynaecologists because of this. Although von 
Willebrand’s disease is not a common disorder, it 
should be considered in the assessment of women 
with menorrhagia, and a family history and 
enquiry about other bleeding problems ıs of value 
in such patients. The diagnosis of a coagulopathy 
such as von Willebrand’s disease will have a major 
influence both on the assessment and treatment 
of menorrhagia. Operative procedures should 
not be undertaken lightly in these patients aseven 
relatively minor procedures such as diagnostic 
curettage may result insubstantial post-operative 
haemorrhage if no haemostatic cover is used, as 
occurred in patient no. 6 (Table 3), and in the 
reports by Hill & Taylor (1968) and Evans (1971). 
Such operative assessment or treatment should 
be managed with the local haemophilia unit and 
adequate haemostatic cover provided. The com- 
bined oestrogen-progesterone contraceptive pill 
appears to be of most value in the treatment of 
menorrhagia in women with von Wulebrand’s 
disease. This response may be related to 
increased levels of factor VI[Ic and vWF seen 
with oestrogen therapy (Coller 1984). The alter- 
Native treatment with the anti-fibrinolytic agent 
tranexamic acid was considered to be ineffective 
by the two women treated with it. A further poss- 
ible treatment 1s danazol which was successful in 
one woman (Table 3, no. 4) in whom tranexamic 
acid and the combined oral contraceptive pull 
were relatively ineffective. However, danazol 
may theoretically promote bleeding by promot- 
ing fibrinolysis. Hysterectomy may sometimes be 
indicated in these patients (Evans 1971). 

This series includes two patients with broad 
ligament haematomas, one arising sponta- 
neously and the other secondary to a haemorr- 
hagic corpus luteum. This has not been reported 
previously in von Willebrand’s disease, but is an 
important diagnosis to consider before embar- 
king on any surgical procedure with its possible 
complications. Haematomas are best managed 
conservatively with infusions of factor VII:vWF 
concentrates to prevent further bleeding and to 
allow spontaneous resorption of the haematoma. 
If conservative treatment is unsuccessful, then 
operative intervention may be required with 
appropriate haemostatic cover. 

Cryoprecipitate has been the treatment of 
choice for severe bleeding episodes and surgical 
procedures in von Willebrand’s disease (Coller 
1984). It was thought to be preferable to high 


potency factor VIII concentrates, which contain 
fewer high molecular weight multimers and do 
not elevate ristocetin cofactor or shorten skin 
bleeding time as effectively as cryoprecipitate 
(Coller 1984). However, there is also consider- 
able variability in the correction of bleeding times 
following treatment with cryoprecipitate, and 
even the laboratory assessment of vWF activity 
(ristocetin co-factor) does not permit reliable 
prediction of clinical response (Coller 1984). Fol- 
lowing the recent epidemics of human immuno- 
deficiency virus (HIV) (Darby et al. 1989) and 
hepatitis in haemophiliacs (and some patients 
with von Willebrand’s disease) following treat- 
ment with non-heat-treated blood products, their 
use has decreased. None of the cryoprecipitate 
treatments described in the present series was fol- 
lowed by seroconversion for HIV, hepatitis B, or 
hepatitis C virus or by clinical or laboratory evi- 
dence of hepatitis. Nevertheless it is important in 
all patients with congenital coagulopathies, who 
may require treatment with blood products, to 
maintain immunity against hepatitis B by vacci- 
nation and to consider the nsks of virus transmis- 
sion (relative to rsks of bleeding) before 
treatment with blood products. The current 
choice of product is determined not only by its 
content of haemostatically effective high molecu- 
lar weight multimers of vWF, but also by its safety 
record (i.e., transmission of non-A non-B hepa- 
titis and transfusion reactions). NHS 8Y 
(Elstree) factor VIII concentrate or Haemate P 
(Behringwerke) is recommended. Where the 
haemostatic efficiency is in doubt, cryoprecipi- 
tate should be considered, but it has a higher risk 
of non-A non-B hepatitis and transfusion 
reactions. 
In recent years, an alternative to blood prod- 
ucts for normalizing factor VIII: VWF levels in 
von Willebrand’s disease, mild haemophilia A 
and haemophilia carners with low factor VIIc 
levels has been the slow intravenous infusion of 
the synthetic analogue of antidiuretic hormone 
(vasopressin) known as desmopressin (Mannucci 
et al. 1987; Mannucci 1988). This treatment 
releases endogenous factor VIII.vWE from vas- 
cular endothelium, and has been used success- 
fully for both treatment and prophylaxis of 
bleeding, including haemostatic cover of gynae- 
cological surgery. Side effects of desmopressin 
include facial flushing, nausea, fluid retention 
which may cause symptomatic hyponatraemia 
especially after surgery (Lowe et al. 1977), and 
myocardial infarction (O’Brien et al. 1989; van 
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Dantzig et al. 1989; Lowe 1989). Nevertheless, 
desmopressin should always be considered 
before use of blood products Because desmo- 
pressin also stimulates release of tissue plasmino- 
gen activator from vascular endothelium, thus 
increasing fibrinolytic activity, some have advo- 
cated concomitant treatment with antifibrino- 
lytic agents such as tranexamic acid; however, 
this ıs not usually considered necessary Because 
of reports of thrombosis, caution is advised for 
the use of desmopressin in pregnant women and 
in patients with arterial disease and concomitant 
use of antifibrinolytic agents in such patients 
should be avoided. In such cases the balance of 
risks may favour blood product therapy. 

von Willebrand’s disease is alsc important in 
obstetric practice. von Willebrand et al. (1934) 
noted that these patients were at less risk ofhaem- 
orrhage during the antenatal period, but were at 
high risk of post-partum haemorrhage. This 1s 
likely to be associated with the increase in factor 
Vill seen during pregnancy, and the rapid fall fol- 
lowing delivery (Krishnamurthy & Miotti 1977; 
Noller et al. 1973) Our results of a high rate of 
post partum haemorrhage are in keeping with 
previous reports (Wendt & La Fond 1960; Hull & 
Taylor 1968; Noller et al. 1973; Evans 1971). In 
the present study the two patients with type I von 
Willebrand’s disease showed an increase tn factor 
VIIIc to concentrations >50 iu/dl by the third tri- 
mester. Neither had any haemorrhagic prob- 
lems, and cryoprecipitate was used in only one, as 
delivery was by caesarean section. All the 
patients with variant von Willebrand’s disease, 
however, had post-partum haemorrhages despite 
some having sumuar increases 1n factor VIIIc and 
this occurred despite treatment with cryoprecip- 
itate. Women with von Willebrand’s disease 
increase their factor VIIIc and vWF: Ag concen- 
trations during pregnancy as do normal women 
and this is confirmed in this study, although 
changes in ristocetin cofactor and bleeding time 
are more variable. There are only three previous 
reports of variant von Willebrand’s disease (2 
type ITA; 1 type IIB) in pregnancy. In both cases 
with type ILA these women increased their factor 
VIIIc, vWF and ristocetin cofactor to normal 
concentrations (Hanna et al. 1981; Takahashi 
1983) and neither suffered any significant post- 
partum haemorrhagic problem. However, in the 
case reported by Takahashi (1983) qualitative 
analysis of vWF: Ag showed that the large multi- 
mers of VWF:Ag did not appear in blood during 
gestation. These large multimers have high resto- 


cetin cofactor activity and are important for 
platelet adhesion and primary haemostasis (Zim- 
merman & Ruggeri 1982), and this may explain 
why these patients appear to be at greater risk of 
haemorrhage than those with type I von Wille- 
brand’s disease. Patients with type IIB von Wil- 
lebrand’s disease may pose slightly different 
problems. They can develop thrombocytopenia 
due to binding of the abnormal intermediate 
sized multimers of vWF:Ag to platelets and 
inducing spontaneous platelet aggregation and 
subsequent thrombocytopenia (Rick etal. 1987). 
This is more likely to occur in pregnancy, when 
there is a stimulus to VWF: Ag production result- 
ing in a high concentration of these abnormal 
multimers. Such patients need careful monitor- 
ing in pregnancy and may require treatment with 
both platelets and vWF containing blood prod- 
ucts (Rick et al 1987) 

It has been suggested that no blood products 
are required to cover delivery in women with von 
Willebrand’s disease if factor VIIIe concentra- 
tions rise to over 50iu/dl (Telfer & Chediak 
1977). However, it seems that there is a poor cor- 
relation between bleeding complications in preg- 
nancy and the degree to which the coagulation 
factors have improved (Takahashi 1983). 
Furthermore there appears to be no correlation 
between increases in factor VIIIc, VWF: Ag, ris- 
tocetin cofactor or bleeding time (Hill et al. 1982; 
van Royen etal. 1974) It is difficult therefore to 
predict from a haemostatic assessment during 
pregnancy which women are most at risk from 
haemorrhage. There is also great variability in 
the response to pregnancy between individuals, 
although our results suggest that this is consistent 
within individuals over several pregnancies. 

In the management of women with von Wil- 
lebrand’s disease in pregnancy it is important to 
establish the type and to monitor haemostatic 
variables especially in the third trimester. In 
patients with type I von Willebrand’s disease an 
increase in factor VIIe or levels to >501u/dl 
appears to be sufficient to allow an uncompli- 
cated vaginal delivery to be carried out safely 
without blood product cover. However, patients 
with variant von Willebrand’s disease are less 
likely to achieve an uncomplicated delivery even 
with similar increases in factor VIIIc. We would 
advocate therefore that vWF containing blood 
products be given immediately post-partum to all 
women with variant von Willebrand’s disease and 
those with type I von Willebrand’s disease who 
have shown an inadequate response in terms of 
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factor VIIc. In addition we would suggest that all 
those delivered by caesarean section be treated 
with blood products. 

One particular situation where haemorrhage 
may occur is after first or second trimester miscar- 
riage. The concentrations of factor VIe seem to 
peak at around 38 weeks gestation (Noller et al. 
1973) 

The protective effect of pregnancy on factor 
VHI may not be sufficient at the time of miscar- 
riage to offer haemostatic protection (Sorosky et 
al. 1980; Punnonen etal 1981), and these women 
should receive adequate cover. 

There is very little published information on 
the obstetric and gynaecological problems of 
obligate carriers of haemophilia A and Christmas 
disease, because most of them have factors VI Ic 
or [Xc levels within the normal range, although a 
wide range of values has been reported. Inastudy 
of carriers of haemophilia A, the mean value for 
factor VIIc was 541u/dl (range 22-116 iu/dl) 
compared to a normal mean value of 96 iu/dl 
(range 44-136 iu/dl) (Rizza et al. 1975) while 2% 
of haemophilia A carriers will have levels of fac- 
tor VIIc of >301u/dl (Rapaport et al. 1961). The 
present study shows similar results with a non- 
pregnant mean value of 45 iu/dl (range 13—70 iu/ 
di) for factor VIIc. Thus most of these women 
are unlikely to experience major bleeding prob- 
lems, although a recent study has shown them to 
be significantly more at risk of bruising, pro- 
longed bleeding from small wounds, haemor- 
rhage after surgical procedures and also 
following delivery (Bunschoten et al. 1988). 
These authors have shown an association with the 
level of factor VUIc or factor IXc by logistic 
regression analysis. Other reports have noted 
post-partum haemorrhage in such women (Briet 
et al. 1982; Wahlberg 1982). Menorrhagia has 
also been reported in these patients (Lusher et al. 
1978) although in the study of Bunschoten et al 
(1988) the incidence was not significantly differ- 
ent from a reference group. In the present study 
we did not find an excessive frequency of men- 
orrhagia, although one haemophilia A carrier 
developed a vault haematoma after hysterec- 
tomy. Inthe carriers ofhaemophilia A there was a 
substantial increase in factor VIIIc and vWF: Ag 
during pregnancy with almost all patients 
developing levels within the normal range 
Although these patients are less likely to have 
haemorrhagic problems at delivery, ıt is impor- 
tant to monitor levels as they can remain low 
especially in women with low non-pregnant 


values. This is illustrated by our patient in whom 
the concentration of FVIIIc increased from 
13 tu/dl to only 19 iu/di by the time of delivery. 
Such patients will require blood product cover 
and are at risk of post partum haemorthage. 

In contrast to carriers of haemophilia A, car- 
riers of Christmas disease seem to have much less 
of an increase in factor IXc levels with pregnancy 
None of the Christmas disease carriers reported 
here had levels within the normal range before 
delivery. This was noted by Bnetetal. (1982) who 
reported one carner whose factor IXc level 
remained low and who had prolonged bleeding 
post-partum. Again it is important to monitor 
factor [Xc levels during pregnancy, and post-par- 
tum factor IX concentrate should be employed if 
factor IXc levels are inadequate. 

In conclusion, patients with von Wulebrand’s 
disease, and obligate carriers of the haemophiltas 
may pose particular problems for the obstetrician 
and gynaecologist and should be managed in 
close association with the local haemophilia 
centre. 
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Magnesium intake and status and pregnancy outcome 


in a Danish population 


KRISTJAR SKAJAA, INGE D@RUP, BRITT-MARIE SANDSTROM 


Abstract 


Obyective—To investigate the relation between pregnancy outcome and magne- 
sium intake and status. 

Design—A prospective observational study in which the estimate of nutnent 
intake and serum samples were obtained before the final outcome of pregnancy 
was known A second part of the investigation was a cross-sectional comparison 
of magnesium status of normal pregnant women and women with certain path- 
ological pregnancies. 

Setting—Antenatal clinic associated to the University Clinic of Obstetrics and 
Gynaecology, University of Aarhus, Denmark. 

Subjects—1203 consecutive women in the 30th week gestation were invited to 
participate in the study, 991 (82-4%) accepted and records for 965 (80:2% ) were 
available for analysis. 

Data—Food intake data were collected by a combination of a self administered 
questionnaire and a structured interview of a dietary history type. Serum 
samples were obtained from blood withdrawn ın the 30th and 37th week ges- 
tation. Obstetric data were collected from the midwifery and hospital records. 
For a second part of the investigation, biopsies from the uterus and the abdom1- 
nal rectus muscle were obtained from women delivered by caesarean section. 
Results—In the women with normal pregnancies and in the three groups of 
pathological pregnancies (pre-eclampsia, SGA-infants and preterm labour) the 
average magnesium intake was within the range of 200 to 208 mg per 1000 kcal 
per day (SD 32) and there were no differences between the groups Neither were 
differences in serum magnesium observed. Birthweight for gestational age was 
not influenced by magnesium intake No differences in magnesium status as 
assessed by determination of magnesium content in muscle biopsies were found 
between the normal pregnancies and women with pre-eclampsia, SGA-infants 
or preterm labour. 

Concluston—The intake of magnesium seemed adequate, and pre-eclampsia, 
SGA-infants, or preterm labour did not seem associated with a low dietary 
intake of magnesium or magnesium deficiency. Routine magnesium supplemen- 
tation during pregnancy 1s not recommended for populations of relative good 
socio-economic status. 


In recent years much attention has been paid to 
the possible influence of magnesium on normal 
development of pregnancy. It has been proposed 
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that the intake of magnesium among pregnant 
women may be deficient leading to a negative 
magnesium balance (Ashe ef al., 1979; Franz 
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1987, Wynn & Wynn 1988). The observation 
that withdrawal of magnesium from the extracel- 
lular medium caused vasoconstriction in human 
isolated umbilical vessels has led to the hypo- 
thesis that magnesium deficiency dunng preg- 
nancy may involve a risk of developing 
pregnancy-induced hypertension or intrauterine 
growth retardation through uteroplacental 
vasoconstriction (Altura et al. 1983; Isery & 
French 1984). In line with this view, two pros- 
pective, randomuzed trials concluded that mag- 
nesium supplementation during pregnancy 
could be beneficial with regard to birthweight, 
frequency of preterm labour and pre-eclampsia 
(Kovacs et al. 1988; Spatling & Sp&tling 1988). In 
contrast, however, another prospective, ran- 
domized study did not show any benefit from 
such supplements (Sibai et al. 1989). However, 
only Sibai et al. (1989) provided cata on dietary 
magnesium intake, and the conflicting results 
might be explained by different basal levels of 
magnesium intake. The renal excretion of mag- 
nesium in women with pre-eclampsia, with or 
without fetal growth retardation, was found to 
be of same order as that in normal pregnant 
women in a cross-sectional study (Roelofson et 
al. 1988) suggesting that pre-eclampsia may not 
be associated with magnesium deficiency. 

In several countries, including Denmark, the 
recommendation for magnesium supplemen- 
tation during pregnancy is growing and 1s par- 
ticular pronounced in the lay press. But as stated 
by Hibbard (1989) the background for these 
recommendations is not very convincing. Thus, 
it remains to be elucidated whether the dietary 
intake of magnesium during pregnancy is inade- 
quate in general, and whether pre-eclampsia or 
intrauterine growth retardation are associated 
with magnesium deficiency. 

In this study magnesium intake was assessed 
in a Danish population of pregnant women 
characterized by generally good socio-economic 
status. Data were collected in the 30th week of 
pregnancy before the disorders in question had 
developed. The relation between the magne- 
sium intake and serum-magnesium and the 
development of pregnancy-induced hyper- 
tension, small-for-gestation (SGA) infants and 
preterm labour was considered. In addition the 
magnesium status, assessed by measurements of 
the magnesium content in skeletal muscle, was 
compared between normal pregnancies and 
pregnancies complicated by pre-eclampsia 
SGA- infants, or preterm labour. 


Subjects and methods 


The study was approved by the ethics committee 
of the County of Aarhus. 

Women were recruited between Apri 15th 
1988 and January 15th 1989 when attending one 
of two antenatal clinics in Aarhus, which was 
associated to the University Clinic of Obstetrics 
and Gynecology, University of Aarhus. Only 
those living in Aarhus town and in certain desig- 
nated areas around the town, who were not 
likely to be moving from the area before labour 
and who were in the 30th week gestation, were 
eligible for the study. The women had been 
informed in a letter about the investigation and 
were asked to participate. Women belonging to 
foreign cultures were not included in the study 
because of difficulties with the language. Of the 
1203 women eligible, 991 (82-4%) accepted the 
invitation and entered the study. From 26 
women (2:2%) diet records or blood samples 
were lost for unexplained reasons. Overall 965 
(80:2%) women could be assessed by diet 
records and pregnancy outcome. Subsequently, 
clinical data were obtained concerning preg- 
nancy, delivery and neonatal period for those 
women who were eligible but who did not par- 
ticipate in the study 

Another part of the investigation involved 
women delivered by caesarean section because 
of pre-eclampsia (n = 12), intrauterine growth 
retardation (2 = 5), or normal pregnancy but 
with difficulties in labour (n = 14). Their permis- 
sion was obtained for a biopsy from the uterus 
and the abdominal musculature during the 
operation 


Energy and nutrient intake 


At entry into the study (30th week gestation) 
information about food intake during the pre- 
ceding 3 months was collected by a trained tech- 
nician using a structured interview of a dietary 
history type in addition to a self administered 
questionnaire. Traditionally, Danish food habits 
consist cof a rather small, usually cereal based 
breakfast, a cold lunch with sandwiches and a 
cooked evening meal. The questionnaire related 
to foods that could be readily quantified by the 
participants such as breakfast items, fruit and 
dnnks. The subjects were asked to record the 
number of intakes per day or week of these 
selected food items or food groups and, when 
relevant to estimate the relative frequency of 
food items such as sandwich fillings. Special 
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Immunocytochemical localization of neutrophil elastase 
in term placenta decidua and myometrium in 
pregnancy-induced hypertension 


B. H. BUTTERWORTH, I. A. GREER, W.A.LISTON, N.G.HADDAD, 


T. A. JOHNSTON 


Abstract 


Neutrophil activation has been implicated in a 
number of vascular disorders (Harlan 1987). 
The azurophilic granules of neutrophils contain 
a number of substances which are released when 
cell activation occurs and can cause extensive 
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Objective—The aim of the study was to determine whether there was evidence of 
elastase containing neutrophils at the materno-fetal interface in women with 
pregnancy-induced hypertension (PIH). 

Design—An observational prospective study. 

Setting—The Simpson Memorial Maternal Pavilion Edinburgh. 
Methods-——Placentas were obtained at vaginal or abdominal delivery from 51 
consecutive women, 23 had normal pregnancies (13 caesarean sections) and 28 
had PIH (18 caesarean sections). An immunocytochemical technique was used 
to localize elastase containing neutrophils in the placenta, decidua and 
myometrium. : 

Main outcome measures—The numbers of positively stained cells, estimated 
subjectively as minimal, moderate or heavy, mn subchorionic plate, perivillous 
fibrin and decidua. 

Results—In both normal and PIH pregnancies neutrophils were absent from the 
myometrium. However, elastase containing neutrophils were located in areas of 
fibrin in the subchorionic plate and around the villi although there was no signifi- 
cant difference between the normal and PIH group. Neutrophils were also 
located in the fibrin of the decidua and in this case the number was significantly 
greater in the PIH group than in the normal group and correlated with plasma 
urate. un 

Conclusion—The release of neutrophil elastase in the decidua could contribute 
to the vascular damage evident in PIH. 
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vascular damage. These mediators include neu- 
trophil elastase, a protease which can destroy 
endothelial cells and their basement mem- 
branes, together with the subendothelial matrix 
(Harlan 1987). The release of proteases such as 
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elastase is accompanied by free radicals and leu- 
kotrienes that can also produce vascular damage 
and dysfunction. 

Pregnancy-induced hypertension (PIH) is a 
condition characterized by vascular damage to 
the maternal vessels of the placental bed (Dixon 
& Robertson 1958). In a recent study, Greer et 
al. (1989) measured plasma neutrophil elastase 
in the peripheral circulation of women with PIH 
and compared the values with those of women 
with normal pregnancies Their results showed 
that, in PIH, the levels of plasma neutrophil 
elastase were increased, indicating that neutro- 
phil activation occurs ın this condition It is poss- 
ible that in PIH neutrophil activation takes place 
at the materno-fetal interface and may contrib- 
ute to the pathogenesis of the necrotizing arte- 
riopathy seen in the vessels of the placental bed. 
The aim of this study was to determine whether 
there was evidence of elastase containing neu- 
trophils at the materno-fetal interface of preg- 
nancies complicated by PIH. We have therefore 
studied the placenta, decidua and myometrium 
as possible sites of neutrophil act:vation in PIH. 
An immunocytochemical technique at the light 
microscope level was employed. 


Subjects and methods 


All specimens were obtained from patients at 
the Simpson Memorial Maternity Pavilion, 
Edinburgh. Placentas were obtained either fol- 
lowing vaginal delivery or following caesarean 
section from consecutive women agreeing to 
take part in the study in each group. In the 
normal group caesarean section was performed 
for breech presentation or cephalopelvic dispro- 
portion in otherwise uncomplicated preg- 
nancies. Twenty-three placentas were obtained 
from normal pregnancies, and 28 from preg- 
nancies with PIH. Placental bed tissues were 
obtained from 13 normal and 18 pregnancies 
with PIH at caesarean section by cutting a wedge 
of tissue from the central area of the placental 
bed and inserting a haemostatic suture when 
required. Pregnancy-induced hypertension was 
defined as a persistent elevation of diastolic 
blood pressure >90 mmHg in the second half of 
pregnancy in women who had been normoten- 
sive before 20 weeks gestation. Most of the 
patients with PIH had proteinuria. The patient 
details are given in Table 1. 

A full thickness block from the fetal to the 
maternal side was taken from the central region 


of each placenta. All samples were washec 
thoroughly in phosphate buffered saline (PBS) 
pH 7-4, fixed in 10% formalin saline and embed. 
ded in paraffin. A number of 5 um sections were 
prepared. One section from each block of pla 
centa was stained with haematoxylin and eosin 
whilst an adjacent section was stained for neu 
trophil elastase by an immunocytochemica 
technique. Sections from placental bed biopsie: 
were prepared and stained in a similar fashion 
but in addition they were stained with an anti 
body to cytokeratin. 

Neutrophil elastase was localized by the per. 
oxidase-anti-peroxidase technique (Sternberge: 
& Joseph, 1979). Sections were dewaxed anc 
endogenous peroxidase activity was removed bi 
immersing the sections in a freshly prepare. 
solution of 0-5% hydrogen peroxide in methano 
for 30 min. Subsequently, the sections weri 
washed ın PBS (5 min) and then exposed tc 
normal rabbit serum (1/10 in PBS) for 10 min 
The sections were drained and sheep antiserun 
to neutrophil elastase (ICN Biochemicals Ltd 
was applied (1/1000 PBS with 5% bovine serun 
albumin). The slides were left overnight at 4°C 
and then washed in PBS. 

Subsequently a solution of 10 ul rabbit anti 
serum to goat immunoglobulins (DAKO), 50 u 
normal human serum and 950ul PBS wa: 
applied to the sections for 30 min. Goat anc 
sheep species are immunologically identica 
(Esteves & Binaghı 1972), so secondary anti 
bodies can be used interchangeably. Norma 


Table 1. Charactenstics of women with and withou 
pregnancy-induced hypertension (PTH) 


PIH Normal 

Variable (n = 28) (n = 23) 
Age (years) 28-0 (5-4) 25-2 (4-7) 
No. of primigravid 22 12 
Gestational age at 

delivery (weeks) 34-7 (4-1)"- 38-8 (3-1) 
Birthweight centile 46-0 (27:3)** 64-2 (30-5) 
Mode of delivery: * 

Caesarean section 18 13 

Vaginal 10 10 
Platelet count (x 1077/1) 109 (46-1) _ 
Plasma urate (moit) 0-41 (0-8) ~ 
Number with proteinuna 

(>0-3 g/24 h) 23 ~ 
*P<0-0005. 
**P<0-05 


Data are shown as mean (SD) values. 
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human serum was added to abolish cross-reac- 
tivity (DAKO product list). After washing in 
PBS, goat peroxidase-anti-peroxidase (DAKO) 
was applied at a dilution of 1/100 in PBS for 30 
min. Sections were washed in PBS and treated 
with 0-05% 3-3’-diaminobenzidine tetrahydro- 
chloride (DAB) (Sigma) with 0-01% HO, in 
PBS for 5 min. Sections were washed in PBS, 
counterstained in Carazzi’s haematoxylin and 
mounted in DPX. For control sections sheep 
antiserum to neutrophil elastase was replaced 
with normal sheep serum (Serotec). 

It is difficult to identify trophoblast in the pla- 
cental bed in haematoxylin and eosin stained 
sections, Positive identification of trophoblast 
was required to ensure that the tissue obtained at 
biopsy did originate from the placental site. Tro- 
phoblast was identified by the use of an antibody 
of cytokeratin, CAM 5:2 (Becton Dickinson) 
(Bulmer ef al. 1986) together with the perox- 
idase-anti-peroxidase technique. Sections were 
dewaxed and endogenous peroxidase was 
removed as described above. Subsequently the 
sections were trypsinised for 10 min at 37°C 
(O-1% trypsin in 0-1% CaCl, at pH 7-8). The 
slides were immersed in cold running tap water 
for 10 min to remove all the trypsin solution, and 
then washed in PBS. Mouse monoclonal anti- 
body to CAM 5-2 was applied at a dilution of 
1/10 PBS and the slides were left overnight at 
4°C. Subsequently they were washed in PBS and 
rabbit antiserum to mouse immunoglobulins 
(DAKO) was applied at 1/50 PBS for 30 min, 
After washing, mouse peroxidase-anti-perox- 
idase (DAKO) was applied at 1/50 PBS for 30 
min. The peroxidase was localized using DAB as 
the substrate as above. For control sections, 
CAM 5-2 was replaced by normal mouse ascites. 


Statistical analysis 


The immunocytochemical staining was com- 
pared using y analysis. The patient character- 
istics were compared using the Student's /-test 
for age, gestation and birthweight centile, and y“ 
analysis for parity and mode of delivery. The 
Spearman rank test with correction for ties was 
used to assess correlation with staining being 
ranked 1, 2 or 3 according to minimal, moderate 
and heavy, respectively. 


Results 


When placental bed sections were stained with 


normal mouse ascites as a negative control, 
there were no reaction, but with the anti- 
cytokeratin monoclonal antibody. CAM 52, 
both the extravillous trophoblast and endo- 
metrial glands were stained. The glands showed 
typical morphology, and the remaining stained 
cells, some of which were multinucleated, were 
identified as trophoblast. Several placental bed 
biopsies were discarded as it was judged that 
these did not contain trophoblast and we could 
not be certain that this material originated from 
the placental site. Of the 26 placental bed speci- 
mens collected, 11 contained trophoblast (4 
normal pregnancies and 6 with PIH). 

In most cases, sections from the placenta con- 
tained not only villi and the subchonionic plate 
but also some decidual tissue. When stained with 
antiserum to neutrophil elastase, the brown 
reaction product was localized exclusively to 
neutrophils, some of which were sectioned to 
illustrate their round profile and lobed nucle. 
Fetal mesenchymal cells. the villous and extra- 
villous trophoblast, endothelial cells, and decid- 
ual cells showed no reaction product. Sections of 
placental bed also contained decidual tissue. 
together with myometrium, When stained for 
elastase, only neutrophils were positive, whilst 
extravillous trophoblast and all other maternal 
cells of the myometrium remained unstained. 
Control sections in which normal sheep serum 
was employed showed no staining. 

Neutrophils could be located both in the 
lumen of the fetal blood vessels within the vill, 
and also in the intervillous space. In addition, 
neutrophils were identified in extravascular 
locations. On careful examination of senaj sec- 
tions stained with haematoxylin and eosin, Hi was 
found that neutrophils, which were often stellate 
or fusiform, were located within areas of fibrin. 
These fibrin areas were found in the subchor- 
ionic plate, around the villi (perivilous fibrin} 
(Fig. la), and in the decidua (Fig. lb). in this 
region, the fibrin areas were located among 
extravillous trophoblast and decidual cells, and 
in the walls of maternal vessels, Examination of 
placental bed sections confirmed that neutro- 
phils were present in fibrin in the decidual 
region, but they were not present in the 
myometrium. 

Staining was analysed by one of us (BHB) who 
was unaware of the patient’s diagnosis. Neu- 
trophils in fetal vessels and the intervillous space 
were not included in the assessment. Similarly. 
neutrophils that were not totally embedded in 
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Fig. 1. Sections of placenta from patients with 
pregnancy-induced hypertension (PIH) stained for 
neutrophil clastase. Positive cells are coloured brown. 
In (a) neutrophils are located in perivillous fibrin 
whilst the mesenchyme and synevtiotrophoblast of the 
adjacent villi are negative. X40. In (b) elastase positive 
neutrophils can be identified in the decidua. x 320. 


fibrin were excluded from the enumeration, 
since they could represent vascular neutrophils 
that had simply adhered to adjacent tissue 
during section preparation. From sections of 
placenta, the numbers of positive cells in the 
subchorionic plate and perivillous fibrin were 
estimated subjectively as minimal (or absent), 
moderate or heavy. The results are tabulated in 
Table 2. 

Decidual tissue was available from 40 patients 
(18 normal, 22 with PIH). In most cases, decid- 
ual tissue was present on sections of placenta 
only (13 normal, 16 with PIH) but in some cases 
it was present on sections of placental bed only 
(1 normal, 4 with PIH). In six women decidual 
tissue was present on both sections of placenta 
and placental bed (4 normal, 2 with PIH) and for 
these an average value of the number of elastase 
positive cells was calculated, The results are 
tabulated in Table 2. There was a significant 
difference between the groups on analysis of the 
decidual content of elastase positive neutrophils 
(P<0-02). There was no significant correlation 


between decidual elastase staining and birth- 
weight centile (r = —0-32; P>0-05), platelets 
(r =— 0-33; P>O-05), or proteinuria (r = 0-41; 
P>0-05), but there was a significant correlation 
with plasma urate (r = 0-68; P<0-02). 


Discussion 


In this study, we have used an immunocyto- 
chemical technique to localize neutrophil clas- 
tase in the placenta, decidua and myometrium 
from normal and PIH pregnancies. Elastase 
positive neutrophils were located within fetal 
blood vessels and the intervillous space and 
these cells tended to be round, often illustrating 
the multilobular morphology of their nuclei. In 
addition, neutrophils could also be identified in 
extravascular sites. These cells seldom showed 
typical morphological features and would be dif- 
ficult to delineate on sections stained with con- 
ventional histological methods. 

The results have illustrated that even in 
normal pregnancies there is some accumulation 
of neutrophils in the placenta and decidua and if 
there is a degree of cell activation this finding 
may explain why plasma elastase levels are 


Table 2. Presence of clastase positive neutrophils in 
normal pregnancies (N) and in pregnancies 
complicated by pregnancy-induced hypertension 
(PITH)! 





Total = Minimal Moderate Heavy 


Subchorionic plate 


N 22° 13 5 4 

PIH 28 I8 6 4 
Perivillous fibrin 

N 23 20) 2 I 

PIH 28 16 7 5 
Decidua* 

N I8 13 4 l 

PIH 22 6 8 8 





' Two specimens (1 normal and 1 PIH) showed staining 
within the arterial wall in the subchorionic plate, 
Positive cells were confined to the vessels, with the 
mesenchyme of the subchorionic plate showing no 
positive cells. 

"On sections from one normal placenta, the 
subchorionic plate was absent. 

“One specimen showed excessive accumulation of 
neutrophils in the villi just underneath the 
syncytiotrophoblast. No neutrophils were present in 
the mesenchyme. 

‘The normal and PIH groups were significantly 
different for elastase positive neutrophils in decidua 
P<0-02, y? analysis. 
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higher in women with normal pregnancies than 
in normal non-pregnant women (Greer et al. 
1989). In placentas from pregnancies with PIH, 
there was no significant difference in the number 
of neutrophils in the subchorionic plate and per- 
ivillous fibrin when compared with normal pla- 
centas. However, the number of neutrophils in 
the decidua was significantly greater in the PIH 
group than in the normal group. 

It is likely that these extravascular neutrophils 
found in both normal and PIH pregnancies are 
of maternal origin. Although elastase positive 
neutrophils were located in fetal vessels, these 
are likely to represent normal fetal neutrophils 
in the circulation Neutrophils were not located 
in the fetal mesenchyme of the villi, and it there- 
fore seems unlikely that any of these cells 
migrate through the fetal tissues towards areas 
of fibrin. 

The reason behind the accumulation of elas- 
tase positive neutrophils in the decidua of the 
placental site in PIH is unclear. This may repre- 
sent a secondary phenomenon consequent upon 
tissue ischaemia due to an inadequate maternal 
vascular response to placentation (Khong et al. 
1986) which may provoke many of the pathologi- 
cal changes seen in PIH (Fox 1987), or may be 
triggered by immunological mechanisms which 
have been implicated in the aetiology of this dis- 
order (Stirrat, 1987). Regardless of the mech- 
anism, activation of these neutrophils is likely to 
contribute to the tissue and vascular damage 
seen in PIH, just as they contribute to immun- 
ologically and ischaemia mediated damage in 
the non-pregnant (Harlan 1987). With either 
possibility, however, we feel that neutrophil acti- 
vation would represent a secondary rather thana 
primary phenomenon in the pathophysiology of 
the vascular damage seen in PIH. There was a 
direct correlation between plasma urate and 
decidual elastase suggesting that elastase stain- 
ing parallels disease severity as judged by plasma 
urate. McFadyen et al. (1986) noted previously 
that raised plasma urate was related to maternal 
vascular damage judged histologically on pla- 
cental bed biopsies. This would be in keeping 
with our hypothesis that neutrophil elastase may 
contribute to the vascular damage in the pla- 
cental bed. 

The results of this study suggest that the neu- 
trophil activation, which has been reported pre- 
viously in terms of elevated maternal plasma 
levels (Greer et al. 1989), may be localized, at 
least in part, in the decidual region of the pla- 


f 


cental site. The release of neutrophil elastase, 
together with other mediators from the azuro- 
philic granules, could contribute to the vascular 
damage evident ın the decidual region ın PIH. 
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Unfavourable pregnancy outcome associated with 
congenital protein C deficiency. Case reports 


D. BERTAULT, L. MANDELBROT, C. TCHOBROUTSKY, Y. SULTAN 


Case reports 
Patient 1 


A 36-year-old woman was referred in 1988 after 
giving birth to her second child, a severely 
growth-retarded infant weighing 1880 g at term. 
The placenta showed massive infarction, occu- 
pying 80% of its volume. Maternal hemostasis 
was investigated for evidence of anomalies such 
as lupus anticoagulant. Protein C activity was 
measured on a chromogenic substrate (Chro- 
motime, Behring) and by a commercial ELISA 
method (Asserachrom Protein C. Diagnostica 
Stago). Protein C levels were 43% of the 
normal. There was no personal or family history 
of thrombosis, but she had Hashimoto’s thy- 
roiditis. Her obstetric history included one first 
trimester miscarriage and, in 1985, she had given 
birth uneventfully to a 3250 g boy at term. In 
1990, following the diagnosis of protein C defi- 
ciency, she was followed in our department 
during her third ongoing pregnancy. Low mole- 
cular weight heparin (Fraxiparine, Choay, 
France) was administered at 7500 U, one sub- 
cutaneous injection daily, from the fourth month 
until the post partum period. The course of preg- 
nancy was uneventful, and at 39 weeks she gave 
birth to a healthy boy weighing 3665 g. The pla- 
centa contained several small ischaemic lesions. 
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Patient 2 


This woman’s first ongoing pregnancy, in 1981, 
at the age of 24, was suddenly complicated by 
placental abruption at 30 weeks. She was 
delivered by emergency caesarean section, but 
the infant died 2 days after the birth. She had had 
two elective abortions; she had no previous 
medical history. In 1983, she presented with 
generalized tonic-clonic convulsions. Compu- 
terized tomography of the brain showed two 
hypodense lesions, whose localization did not 
suggest a vascular topography. The aetiology 
could not be determined. While she was in the 
department of neurosurgery, calf vein throm- 
bosis occurred, and this was treated by standard 
heparin therapy. There was no family history of 
thromboembolic disease. In 1984, dunng the 
first trimester of her second ongoing pregnancy, 
convulsions recurred and the brain scan showed 
the same unsystematized lesions as before. Low 
molecular weight heparin (Fraxiparine) was 
administered as one 7500 U injection daily from 
32 weeks until the post-partum period. A 
healthy 2700 g infant was born at 3? weeks ges- 
tation by caesarean section. Pathological exam- 
ination of the placenta was not performed. 
Protein C deficiency, at 47% of the normal adult 
level, was discovered (using two techniques 
described for the first patient) in January, 1985. 
She was referred to us in 1989 in a further preg- 
nancy. Low molecular weight heparin was 
administered at 7500 U daily from 23 weeks until 
1 month post partum. Prenatal course was 
uneventful. A healthy 2600 g male infant was 
born by caesarean section at 38 weeks gestation. 
The placenta contained numerous small foci of 
ischaemic necrosis along the basal plate. 


Discussion 


Protein C deficiency is transmitted as an auto- 
somal dominant trait. Its association with 


X 
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hereditary thrombo-embolic disease was first 
reported by Griffin ef al. (1981). The prevalence 
of the heterozygous form, which is estimated at 1 
in 16000 in the general population, is 8% in 
patients with deep venous thrombosis occurring 
before the age of 40 (Horrelou ef al. 1985). 
About 50% of patients with protein C deficiency 
suffer one or more episodes of thrombo-embol- 
ism before reaching 30 years of age (Vogel et al. 
1989). Protein C is a vitamin K-dependent 
physiological inhibitor of coagulation, which 
was characterized by Stenflo (1976). It is acti- 
vated by thrombin in the presence of its recep- 
tor, thrombomodulin, expressed on the surface 
of vascular endothelial cells, and of protein S. It 
is involved in inactivating factors Va (proaccel- 
erin) and VIa (antihaemophilic A), thereby 
slowing the activation of factor X by factor IXa, 
and subsequently thrombin formation (Kisiel et 
al, 1979). It also appears to be involved in the 
inactivation of fibrinolysis. 

Protein C deficiency has been shown to be 
associated with thrombo-embolism during preg- 
nancy and the post partum period, during which 
the risk of deep venous thrombosis is increased, 
even in unaffected women, because of haemody- 
namic and haemostatic changes. In a recent 
study of 36 women with protein C deficiency, 
Conard et al. (1990) found an incidence of 
thrombosis of 7% during pregnancy and 19% 
during the post partum period. Past or present 
pregnancy outcome for these women was not 
mentioned. 

Two publications have reported gestational 
complications in women with protein C defi- 
ciency. Brenner et al. (1987) reported a 22-year- 
old woman who developed severe pre-eclampsia 
in three successive pregnancies. The first was 
terminated by emergency caesarean section at 
26 weeks. Birthweight and placental pathology 
were not reported. The infant died on day 10. 
During her second pregnancy, fetal death 
occurred at 36 weeks (birthweight not reported). 
Pathology showed extensive placental infarc- 
tion. Deep vein thrombosis occurred in the post 
partum period. Deep vein thrombosis recurred 
during the first trimester of her third pregnancy. 
Diagnosis of protein C deficiency at 55 U/dl was 
made at this time. Heparin therapy was begun at 
7500 U twice daily. The course of pregnancy was 
marked by intrauterine growth retardation with 
severe pre-eclampsia at 35 weeks leading to the 
birth of a 1750 g infant, who survived. The pla- 
centa showed extensive infarction. 


Lamvik et al. (1987) reported a 19-year-old 
women who had two successive fetal deaths. 
During her first pregnancy, fetal death occurred 
suddenly at 32 weeks, without an apparent 
cause. Birthweight was not reported. A large 
infarct covered two-thirds of the placenta. In the 
post partum, deep vein thrombosis and pulmon- 
ary embolism occurred, leading to the diagnosis 
of protein C deficiency. During her second preg- 
nancy, standard heparin (5000 U three times 
daily) was prescribed, but treatment was not 
maintained consistently. Fetal death occurred 
suddenly at 27 weeks (birthweight not 
reported). Placental infarction was again noted. 

The common feature among the above four 
reports, concerning a total of 11 pregnancies, 
appears to be compromise of the uteroplacental 
circulation, which can be responsible for intra- 
uterine growth retardation, pre-eclampsia, pla- 
cental abruption and/or fetal death. Ischaemic 
lesions of the placenta were found in nearly all 
cases, It should be noted that one of our patients 
had massive placental infarction and a severely 
growth-retarded fetus without ever having deep 
vein thrombosis and that the three other women 
experienced gestational complications before 
the occurrence of thrombophlebitis. 

Whether protein C deficiency is responsible 
for these gestational complications can at most 
be suspected. If such a relation were to be con- 
firmed, there would be the prospect of preven- 
tive therapy in affected patients. However, 
although anticoagulant therapy appears to be 
effective in preventing thromboembolic compli- 
cations during pregnancy and the post partum, 
its effect on pregnancy outcome is unknown. 
Among pregnancies complicated by placental 
ischaemia, the cause is not found in most cases. 
Coagulation abnormalities, such as the ‘lupus 
anticoagulant’ are infrequent. More systematic 
exploration for protein C deficiency may be con- 
sidered to determine whether or not it is a risk 
factor for placental ischaemia. 
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emphasis was placed on drinking water con- 
sumption, including tea and coffee and the 
intake of supplements. The questionnaire also 
served as a basis for the interview when, for 
example, slices of bread reported in the ques- 
tionnaire were specified by type of bread, thick- 
ness of each slice and amount and type of spread. 
The interview further provided detailed infor- 
mation about the composition of cooked meals: 
type and intake frequency of meat or fish and 
additional ingredients such as potatoes, rice, 
pasta, vegetables and sauce. Photographs of 
models were used to estimate the size of portions 
eaten. The results of the questionnaire and the 
interviews were checked by an experienced 
nutritionist and when there were uncertainties 
the participants were contacted for further infor- 
mation. Energy and nutrient intake was calcu- 
lated using a national food data base 
(DANKOST). For estimates of intake of mag- 
nesium from water, information on the content 
of mineral salts in the water in the area was pro- 
vided by the municipal administration. Magne- 
sium content in the water was 9 mg per litre. 

In addition the self-questionnaire gave infor- 
mation about education, occupation, income, 
size of household, smoking habits, and physical 
activity. 


Serum and tissue samples 


Blood samples were collected in the 30th week 
gestation and again in the 37th week to measure 
serum magnesium by atomic absorption. In a 
small subpopulation muscle biopsies were 
obtained from the vastus lateralis muscle in the 
30th, the 33rd or the 37th week gestation for 
later analysis of electrolyte content. Biopsy 
specimens of the vastus lateralis muscle were 
taken using a Bergström needle under local 
anaesthesia. One biopsy yielded three or four 
specimens of about 20 mg wet weight. These 
were immediately weighed, frozen, and stored 
in sealed plastic tubes until measurement could 
be made. In some women delivered by caesa- 
rean section a biopsy from the abdominal rectus 
muscle and the uterus was taken. This biopsy 
was immediately cut into pieces of about 20 mg 
each, which were then prepared as described for 
the vastus lateralis biopsies. For the determina- 
tion of magnesium, samples were homogenized 
in 2 ml of trichloroacetic acid (300 mmol/l) using 
an Ultra-turrax homogenizer, centrifuged for 
10 min at 2000 rev/min, and the clear super- 
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natant taken for further dilution with 2 volumes 
of redistilled water. This dilution was used for 
determination of the magnesium content by 
atomic absorption (Perkin Elmer 5000, wave- 
length 285-2 nm). The details of this procedure 
for magnesium determination have been 
described by Dørup et al. (1988a). 


Obstetric and neonatal data 


After delivery, data concerning previous preg- 
nancies, the course of the current pregnancy and 
delivery, maternal weight and weight gain, and 
the course of the neonatal period were collected 
from the midwifery and hospital records and 
stored in a computer. 


Definitions 
Pre-eclampsia. Blood pressure = 140/95 mmHg 
after 20 weeks gestation with proteinuria 
20-3 g/l in women previously normotensive. 

Small for gestational age (SGA). Birthweight 
for gestational age below the 10th centile. The 
expected weight for gestational weight were cal- 
culated according to the formula: 
a + B(GA-280) (Secher et al. 1986), where GA 
is the gestational age in days at birth, œ is the 
expected weight at term (3437 g for boys and 
3322 g for girls): and B is the weight gain per day 
(28-72 g for boys and 27-27 g for girls). 

Preterm labour. Spontaneous onset of labour 
of =259 days gestation without pre-eclampsia or 
a SGA-infant. 


Statistics 

The association between magnesium intake and 
mean birthweight was adjusted for possible con- 
founding factors by multiple linear regression. y’ 
tests were used for bivariate analysis, and analy- 
sis of variance or t-test, when appropriate, for 
comparisons of group means. y’-test for linear 
trend was used for testing trend in group propor- 
tions. A significance level of 5% was chosen. 


Results 
General characteristics 


No differences in age, parity, gestational age, 
birthweight, and frequency of certain pathologi- 
cal pregnancies were found between the study 
population and the women who did not want to 
take part in the study. In both groups the occur- 
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rence of pre-eclampsia and preterm labour was 
1-3-1-4% and 2-4%, respectively, and about 
6-5% gave birth to SGA infants (Teble I). Thus, 
selection bias concerning pregnancy outcome 
did not seem to be introduced by the defection 
from the eligible population. 

A relatively large proportion of the study 
population consisted of well-educated women. 
Thus, 83 (9%) had an academic training and a 
further 309 (32%) had gone through 13 to 16 
years of education. 151 (16%) were students, 
mostly at the university. 

Overall 66% were non-smokers, only 1% 
smoked more than 20 cigarettes/day, 23% 
smoked less than 10/day, and 10% smoked 
between 10 and 20 cigarettes daily. 


Nutrient intake 


In the whole population under investigation the 
mean magnesium intake was as higk as 445 (95% 
range 256 to 631) mg per day, which included 
intake through food, water and other nutritional 
supplements. Only 81 women took supplements 
which contained magnesium, each 100 mg mag- 
nesium per day. The mean magnesium intake 
among the subgroups of women who later devel- 
oped pre-eclampsia, gave birth to a SGA-infant, 
or had a preterm labour was 446 (SD 89), 449 
(SD 109), and 473 (SD 106)mg per day, 
respectively. 

The intake of specific nutrients is often highly 
correlated to total energy intake. Nutrient 
density i.e., nutrient intake in relation to total 
caloric intake is therefore the most relevant 


Table 1. Clinical data for the study group and for those 
who refused to participate tn the study 


Participants Non-participants 


(n = 965) (n = 212) 
Age (years) 28-7 (18-45) 28-5 (16-42) 
Parity 
1 556 (57:6) 97 (45-8) 
2 306 (31-7) 70 (33-0) 
3 103 (10-6) 45 (21-2) 
Pre-eclampsia 13 (1:3) 3 (1-4) 
SGA-infants 63 (6-5) 14 (6:6) 
Preterm labour 23 (2-4) 5 (2-4) 


Buthweight (g) 
Gestational age 


(days) 


3500 (1155-5720) 3500 (820-4970) 
284 (214-316) 282 (209-310) 


Results are median (range) or n(%) values as 
appropriate. 


measure when disease is considered to be associ- 
ated with the intake of specific nutrients (Willet 
1989). In the present study magnesium intake 
was highly correlated with energy intake 
(° =0-8). Figure l(a) compares magnesium 
density (mg magnesium per 1000 kcal per day) 
between women with a normal pregnancy and 
those with pathology (pre-eclampsia, SGA 
infants or preterm labour). The mean value was 


Mg — intake (mg/1000 kcal/day) 
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Fig. 1. Magnesium intake as (a) mg magnesium per 
1000 kcal per day and (b) as serum magnesium in 
groups according to pregnancy outcome. Information 
on the magnesium intake and blood samples were 
obtained in the 30th week gestation before the 
disorders had developed The horizontal lines of the 
plot mark the 10th, 25th, 50th, 75th and 90th centiles 
of the intake. The box encompasses the 25th through 
75th centiles. The circles represent the 5th and 95th 
centiles. There were no significant differences 
between the groups. 
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Table 2. Distribution of some maternal and infant characteristics by level of magnesium intake 





Magnesium-intake (mg/1000 kcal/day, quintiles) 





<173 173-190 190-206 206-223 >223 
(n=193) (n=193) (n=193) (n=193) (= 193) 
(n) (%) (%) (%) (%) (%) 
Age (years) 
6 50 17 33 — -= 
20-24 141 28 22 16 15 19 
25-29 441 22 19 21 20 18 
30-34 284 15 19 21 22 24 
3235 89 12 28 15 24 21 
Parity 
1 556 18 19 22 20 21 
2 306 24 22 16 21 17 
3+ 103 17 22 19 18 23 
Education (years) 
x12 355 25 21 20 17 17 
13-16 309 17 20 20 20 23 
217 83 18 22 22 22 17 
Student 151 15 19 19 24 24 
Missing 67 27 13 19 25 15 
Cigarettes (daily) 
0 633 21 19 21 19 19 
1-10 226 16 24 18 25 19 
10-20 95 28 18 17 12 25 
>20 11 9 — 27 27 36 
Weight gain (kg) mean (SD) 14(6) 14(6) 14(5) 14(5) 14(5) 
Prepregnancy weight (kg) 
mean (SD) l 60(10) 61(11) 60(10) 60(8) 61(10) 
Height (m) mean (SD) 1-7(0-1) 1-:7(0-1) 1-7(0-1) 1-7(0-1) 1-7(0 1) 
Birthweight (g) mean 3543 3579 3493 3471 3410 
(SD) (511) (563) (551) (544) (470) 
Pre-eclampsia 13 15 8 31 15 31 
SGA 63 16 13 25 a 25 
Preterm labour 23 17 17 22 22 22 


about 200 mg per 1000 kcal per day and was 
similar in all groups. As indicated the distri- 
bution of the magnesium density was almost the 
same ın all groups. 

Table 2 describes the distribution of some 
maternal and fetal characteristics by level of 
quintiles of the magnesium density. The propor- 
tions of pathological pregnancies ın the groups 
of magnesium intake showed no difference. Sig- 
nificantly more women below 20 years of age had 
low magnesium intake compared to the rest of 
the population, whereas parity and smoking 
habits seemed to be without influence on the 
magnesium intake. Likewise the intake of mag- 
nesium was independent of educational status. 
Prepregnancy weight and height, weight gain 
during pregnancy and birthweight were similar 
in all groups. As shown in Table 3, the propor- 


tions of pre-eclampsia, SGA-infants or preterm 
labour did not differ significantly between the 
educational groups. Smoking involved an 
increasing proportion of SGA-infants and 
17-9% of those who smoked 10 to 20 cigarettes 
per day gave birth to a SGA-infant compared 
with 3-9% among non-smokers. 

The intake of total energy, protein, carbo- 
hydrate, fat and nutrient fibre was closely similar 
in the groups irrespective of pregnancy out- 
come. Total energy intake was around 2275 kcal/ 
day (SD 540). The intake of fat was only 
about 35 2/1000 kcal, the carbohydrate about 
125 2/1000 kcal, and protein about 41 
g/1000 kcal in all groups. Thus, in all groups the 
consumption of protein, carbohydrate and fat 
accounted for about 16%, 50% and 32% of total 
energy intake, respectively. The intake of nutri- 
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Table 3, Pregnancy outcome related to some maternal characterisitcs 








Pre-eclampsia SGA Preterm labour 
n (%) (%) (%) 
Age (years) 
<20 6 -l —— 16 7 
20-24 141 1-4 9-9 1-4 
25-~-29 441 1-1 5-2 3-4 
30-34 284 2:1 7-7 1-4 
#35 89 = 4-5 1-1 
Parity 
1 556 1-4 7-2 2:9 
2 306 1:6 5:2 1-6 
3+ 103 _ 6-8 1-9 
Education (years) 
=12 355 1-4 6-8 2°3 
13-16 309 1-6 6°5 1-6 
217 83 1-2 4-8 2-4 
Student 151 0-7 9-3 4-6 
Missing 67 1-5 1-5 1-5 
Cigarettes (daily) 
0 ` 633 1-4 3-9 25 
1-10 226 0-9 9-3 27 
10-20 95 2-1 17-9 1-1 
>20 11 -l _ — 





ent fibre was found to be about 27 g (SD 8) per 
day in all groups and about 14 g’1000 kcal per 
day. 

Birthweight was around 4% lower among the 
women with high magnesium intake (Table 2). 
Analysis of variance showed that this difference 
was significant at the 2% level. However, the 
negative influence of magnesium intake on 
birthweight was not significant in a multiple 
linear regression model, which showed that 


birthweight was significantly reduced only by 
low gestational age, low parity, smoking, low 
maternal prepregnant weight and height, and 
low weight gain during pregnancy. Only women, 
who were delivered after 37 weeks were 
included in this regression model (Table 4). 


Serum and tissue determination 


A similar mean level of serum magnesium of 


Table 4. Efects of magnesium intake and other factors on mean birthweight in term deliveries according to a 


multiple linear regression model 


Regression 

coefficient 
Magnesium intake* —0-7 
Prepregnant weight* 8-8 
Maternal height* 13 
Weightgain* 20 
Smoking’ —165 
Parity? 107 
Age! —1-1 
Gestational age (weeks)* 132 


95% CI P 

—1-5 to 0-2 0-13 
5-4 to 12 < 0-0001 
7-6 to 18 < 0-0001 
15 to 26 < 0-0001 
—222 to —105 < 0-0001 

48 to 166 0-0004 

—4-0 to 1-9 0-49 

109 to 155 < 0-0001 


* Continuous variable, * Smoking vs non-smoking, * Nulliparous vs parous, * Continuous variable 1-5. According 
to this model, birthweight (g) can be expressed as: —4696 + 8-8 x prepregnant weight (in kg) + 13 x maternal 
height (in cm) + 20 x weight gain (in kg) — 165 (for smoking) + 107 (for multipara) + 132 x gestational age (in 
weeks), i e., a non-smoking nullipare who is 170 cm of height, weighing 60 kg, gained 10 kg during pregnancy and 
delivered after 40 weeks of gestation is expected to give birth to an infant of about 3500 g. 
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Table 5. Magnesium and sodium concentration (umol/g wet weight) in biopsies from abdominal rectus muscle and 


uterus from pregnant women 





Mg 

Normal pregnant 

(n = 14) 7-7 (0-2) 
Pre-eclampsia 

(n = 12) 7-1 (0-3) 
SGA-infant 

(n = 5) 7-6 (0-3) 

P=0.24 


Results are mean (SEM) values. 


0-7 mmol/l was found at 30 and 37 weeks ges- 
tation. Figure 1(b) shows the distribution of 
serum magnesium values at 30 weeks among the 
groups with different pregnancy outcome. In the 
pre-eclamptic group, mean serum magnesium 
was 6% lower than in the normal pregnancy 
group, but the difference was not significant. 
There was no correlation between the magne- 
sium intake and the level of serum magnesium. 

We did not find any difference in magnesium 
intake or serum magnesium between the group 
of normal pregnant women and those women 
who later developed pre-eclampsia or gave birth 
to a SGA infant. Therefore, we subsequently 
compared the magnesium status at delivery in 
normal pregnant women and in women with pre- 
eclampsia or an SGA infant by another 
approach. It has been shown previously, that the 
magnesium content in skeletal muscle serves as a 
marker of magnesium status (Dyckner & Wester 
1979; Dørup et al. 1988b). From Table 5 it 
appears that the magnesium content at biopsies 
from the abdominal rectus muscle taken during 
caesarean section was similar and was unrelated 
to pregnancy outcome. The value was slightly 
lower in the pre-eclamptic group, but the differ- 
ence was probably due to an increase in extracel- 
lular water since a parallel increase in sodium 
content was observed in these biopsies. 

To eliminate the possibility that a regional 
magnesium deficiency could be present in the 
pre-eclamptic pregnancies or in pregnancies 
with an SGA-infant, we also determined the 
magnesium content of myometrial biopsies. 
There were no differences between the groups. 
(Table 5). 

The duration of pregnancy was longer in the 
women with normal pregnancies than in those 
with pathology. If the magnesium content in the 


Rectus ABD Uterus 
Na Mg 
33-5 (1-5) 3-7 (0-1) 
37-4 (2-0) 3-7 (0-2) 
31-7 (2:1) 3-7 (0-3) 
P=0.14 P = 0.99 


muscies decreases as gestation continues, this 
might obscure a possible difference in the mag- 
nesium content between the normal and the 
pathological pregnancies. Therefore, the mag- 
nesium content of biopsies from the vastus lat- 
eralis muscle of normal pregnant women taken 
in the 30th, 33rd or 37th week gestation was 
determined. The magnesium content was 6-4 
(SE 0-2, n = 13), 6-4 (SE 0-6, n = 7), and 6:5 
(SE 0-6, n = 7) pmol/g wet weight, respectively. 
The corresponding sodium content was 58-3 (SE 
2:6), 60-0 (SE3-3), and 67-7 (SE 3-5) mol/g wet 
weight. Analysis of variance showed that the 
difference in sodium content was not significant 
(P =0-11). Although the magnesium concen- 
tration in these biopsies was lower than in biop- 
sies from the rectus abdominal muscle due to 
more extracellular water (sodium concentration 
higher), the discrepancy in length of pregnancy 
should therefore not hinder the comparison of 
magnesium content between the women with 
pre-eclampsia or SGA-infants and the normal 
pregnant women. 


Discussion 


The method of estimating the dietary intake of 
nutrients provided information on the usual diet 
during the last 3 months, and was able to assess 
the nutrient intake at group level. This made it 
possible to compare the distribution of nutrient 
intake in groups according to various pregnancy 
outcomes. 

The estimate of the mean magnesium intake 
of 445 mg per day (95% range 256 mg to 631 mg) 
was high when compared with estimates in pre- 
vious surveys using weighed dietary records. 
Thus, Doyle et al. (1989) and Black et al. (1986) 
reported an intake of magnesium by pregnant 
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women of about 250mg and 300 mg/day, 
respectively. In a survey conducted by the Dan- 
ish National Food Agency (Haraldsdottir et al. 
1986), using a history of diet method, the aver- 
age Magnesium intake among non-pregnant 
women was estimated to 289 mg day (95% range 
174 to 465mg). When less ccmprehensive 
methods, such as 24-h recall, were employed the 
mean magnesium intake of pregnant women was 
estimated to be from 184mg to 316 mg/day 
(Endress et al. 1981; Lillen et al 1982; Sibai 
1989). When corrected for energy intake, the 
estimate of magnesium intake was higher in the 
present study than in the previous investiga- 
tions. Whereas the estimates of total energy and 
protein intake in the present study were in good 
agreement, the estimate of total fat intake were 
well below and the estimate of carbohydrate 
intake well above those of many other dietary 
surveys of pregnant women (Black et al. 1986; 
Moser et al. 1983; Durnin et al. 1987; Simmer et 
al. 1987; Forsun et al. 1988). Thus, on average 
32% of total energy intake came from fat and 
50% from intake of carbohydrate. A low fat diet 
has a higher nutrient density than a high fat diet 
and this may explain the relatively high magne- 
sium density found in our study. The dietary 
fibre intake was 27 g/day. This is about 30% 
higher than that observed previously among 
English pregnant women (Black et al. 1986) and 
among non-pregnant Danish women (Haralds- 
dottir et al. 1986) and provides further evidence 
that the diet of the present population was of 
high quality and this implies a high magnesium 
content. 

Serum magnesium could not serve as a bio- 
chemical validation of the magnesium intake, 
since no correlation between these variables was 
found. This was in agreement with the results of 
Moser (1983), who was not able to find any cor- 
relation between serum magnesium and the 
magnesium intake assessed by the method of 
analyzing composite duplicates of the food 
ingested. Serum magnesium seems to be regu- 
lated within a narrow range, pr.marily by the 
kidneys which effectively conserve magnesium 
when intake is low (Shills 1969; Flink 1980). 
Thus, serum magnesium does not provide a suit- 
able index for the assessment of magnesium 
status even at group level and it is not surprising 
that no differences between the groups were 
found in the present study nor im the study of 
Boston et al. (1989), who compered the serum 
magnesium between women with pregnancy- 


induced hypertension and those with normal 
pregnancies. 

In the present study average magnesium 
intake was similar in all groups of pregnant 
women considered. Furthermore, the propor- 
tion of women with low magnesium intake did 
not differ between the normal and the pathologi- 
cal pregnancies. Thus, pre-eclampsia or SGA 
infants were not associated with low magnesium 
intake. Such an association has been suggested 
previously (Altura et al. 1983; Conradt et al. 
1984) on the basis of indirect evidence. In the 
study of Conradt (1984) magnesium intake was 
assessed after the diagnosis of the pregnancy dis- 
order, and Altura et al. (1983) based their 
suggestions on experiments on isolated human 
umbilical vessels, which showed a contraction 
response when magnesium was omitted from the 
extracellular medium. A Swiss double-blind 
study of magnesium supplementation (Spatling 
& Spätling 1988) found that a magnesium sup- 
plement during pregnancy reduced the number 
of low-birthweight infants. This was due to fewer 
preterm labours, but this finding should be ques- 
tioned, since the placebo and treatment groups 
were not strictly comparable as there was a 
higher number with antepartum haemorrhage in 
the placebo group. In another double blind 
study (Sibai et al. 1989), magnesium supplemen- 
tation did not reduce the occurrence of either 
pre-eclampsia or SGA-infants. 

In a steady state the renal excretion of magne- 
sium reflects the intake or more precisely the 
amount of magnesium absorbed. When not in 
steady state, a very low excretion can be ascribed 
to magnesium deficiency. In the cross-sectional 
study of Roelofson et al. (1988) the renal excre- 
tion of magnesium was measured in normal 
pregnant women and in women with pre- 
eclampsia with or without fetal growth retar- 
dation; no differences could be detected. This 
observation suggests that pre-eclampsia or intra- 
uterine growth retardation are not associated 
with magnesium deficiency, and this is in agree- 
ment with the present results. It has been shown 
previously that measurements of magnesium 
content in skeletal muscle is a suitable way to 
assess magnesium status (Dyckner & Wester 
1979; Derup et al. 1988b). The magnesium con- 
tent of the abdominal rectus muscle was similar 
in all groups of pregnant women considered in 
the present study. The magnesium content was 
about 10% lower than measured in vastus lat- 
eralis and rectus abdominalis muscle of non- 


pregnant subjects (Dyckner & Wester 1979; 
Dørup etal. 1988 a, b). This is in accordance with 
the results of Cheek et al. (1985), who demon- 
strated that the lower content of intracellular 
electrolytes in the abdominal rectus muscle of 
pregnant women was due to an increase in extra- 
cellular water. Thus, the slight, but non-signifi- 
cant decrease in muscle magnesium among the 
pre-eclamptic women can be explained by water 
retention as reflected by the raised sodium con- 
tent in the muscle biopsies (D¢grup, et al. 19882). 

Neither magnesium intake nor protein, car- 
bohydrate or total fat intake were correlated 
with birthweight, but in agreement with other 
studies (Martin & Bracken 1987; Brooke et al. 
1989; Abrams et al. 1989), smoking, maternal 
prepregnancy weight and height, weight gain 
during pregnancy and parity influenced birth- 
weight in the present investigation. 

In conclusion, in the population studied there 
was no association between pre-eclampsia SGA- 
infants or preterm labour and low intake of mag- 
nesium when compared with the intake in 
normal pregnant women. Since assessment of 
intakes does not necessarily reflect the body 
Status of the element in question, a cross-sec- 
tional study to assess magnesium status was 
undertaken, and the results did not support the 
idea that pre-eclampsia, fetal growth retardation 
or preterm labour should be characterized by 
magnesium deficiency. Although the method 
used for estimating the dietary intake was mainly 
appropriate at group level, the intake of magne- 
sium in the current population seems to be 
adequate. Taken together, routine magnesium 
supplementation during pregnancy is not to be 
recommended in populations of relative good 
socio-economic status. 
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Fetal middle cerebral artery flow velocity 
waveforms—a terminal pattern. Case report 


R. CHANDRAN, V.SERRA SERRA, S.M.SELLERS, C. W. G. REDMAN 


Case report 


A 32-year-old woman was referred at 22 weeks 
gestation in her second pregnancy with protein- 
uric pre-eclampsia superimposed on essential 
hypertension and intrauterine growth retar- 
dation (IUGR). Her first pregnancy 7 years pre- 
viously by the same partner was uneventful and 
she had a full term normal delivery of a boy 
weighing 3600 g. 

In 1988, she was diagnosed as having essential 
hypertension and was treated with enalapril and 
bendrofluazide. Early in the first trimester of the 
present pregnancy, these drugs were substituted 
with methyldopa. At 21 weeks gestation she 
developed proteinuria and worsening hyper- 
tension and an ultrasound examination revealed 
symmetrical IUGR without any fetal anomaly. 

At admission, her blood pressure was 150/100 
mmHg and she was asymptomatic. There was 
pitting oedema of both lower limbs and her 
reflexes were normal. The symphysio-fundal 
height was only 16 cm. Her uric acid level was 
289 pmol/l and she had significant proteinuria of 
8 g in 24 h. The earlier ultrasound findings were 
confirmed and the fetal head and abdominal cir- 
cumferences were below the 2-5-centile of our 
reference range for gestational age. Fetal blood 
sampling revealed a normal karyotype (46 XX). 
Because of the extreme immaturity and severe 
IUGR, the fetus was considered to be previable 
and fetal well-being was not monitored. As part 


of a research protocol, however, the middle 


Nuffield Department of Obstetrics & Gynaecology, 
University of Oxford, John Radcliffe Hospital, 
Headington, Oxford OX3 9DU 

R. CHANDRAN Research Fellow 

V. SERRA SERRA Research Fellow 

S. M. SELLERS Consultant Obstetrician 

C W.G REDMAN Clinical Reader in Obstetric 
Medicine 


Correspondence: Dr C. W. G. Redman 


cerebral artery flow velocity waveform (FVW) 
was studied serially. 

These FVWs were obtained using an Ultra- 
mark V pulsed Doppler system (3-5 MHz curvili- 
near transducer, high pass filter 50 Hz). 
Although this system did not have colour flow 
imaging, using the technique and landmarks pre- 
viously described (Vyas et al. 1990a), the middle 
cerebral artery was easily identified and inso- 
nated. All measurements were performed by the 
same operator (RC) with the woman in the semi 
recumbent position and ın the absence of gross 
fetal body or breathing movements. Care was 
also taken to apply minimal pressure to the 
maternal abdomen with the transducer. The pul- 
satility index (PI) was calculated over at least 3 
consecutive cardiac cycles. The intra-observer 
correlation coefficient for the measurement of 
PI of FVWs from the fetal middle cerebral artery 
had been determined previously by performing 
four consecutive examinations on five appro- 
priate-for-gestational age fetuses within a 1 h 
period (r = 0-89, P<0-001). 

Maternal hypertension was controlled with 
methyldopa and nifedipine but at 24 weeks ges- 
tation the fetus died in-utero. Starting 14 days 
before fetal death, the middle cerebral artery 
was insonated on four different occasions a few 
days apart. The PI value obtained at each exam- 
ination was plotted against the normal curves 
published previously by Vyas et al. (1990a). A 
progressive fall in the PI was followed by an 
increased value on the last measurement taken 
12 h before fetal death (Fig. 1). Delivery was 
expedited with prostaglandin pessaries and oxy- 
tocin infusion and a stillborn female weighing 
400 g was delivered vaginally. Autopsy did not 
reveal any fetal abnormality. Detailed examin- 
ation of the brain revealed changes of macera- 
tion with evidence of terminal hypoxia. There 
was no evidence of haemorrhage. 
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Fig. 1. Middle cerebral artery pulsatility index plotted 
against the reference range established by Vyas et al. 
(1990a). 


Comment 


It has been shown that fetal head compression 
and the consequential increase in intracranial 
pressure is associated with an increase in the PI 
of FVWs from the middle cerebral artery (Vyas 
etal, 1990b). A similar mechanism has been pos- 
tulated for the raised PI of FVWs from the inter- 
nal carotid artery in fetuses suffering from 
prolonged severe oligohydramnios (van den 
Wijngaard et al. 1988). 

In small-for-gestational age (SGA) fetuses, 
the PI of FVWs from the fetal middle cerebral 
artery is reduced in proportion to the degree of 
fetal hypoxaemia, presumed to be causing cere- 
bral vasodilatation. But it has been hypothesized 
that in severe hypoxaemia, the cerebral vaso- 


dilatation is blunted by an increased intracranial 
pressure due to cerebral oedema (Vyas et al. 
1990a) These conclusions were based on a 
cross-sectional study of 81 SGA fetuses. 

In our patient, the FV Ws were monitored in a 
serial fashion. The PI of the FVWs from the fetal 
middle cerebral artery initially showed a down- 
ward trend suggesting reduced cerebral vascular 
resistance. The last examination was performed 
12 h before fetal death and this showed a sudden 
rise in the PI value. These observations are con- 
sistent with the hypothesis put forward by Vyas 
et al. (1990 a & b) and could represent an acute 
terminal pattern. 
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replacement therapy 


Robert J. S. Hawthorn, Lecturer, 
Department of Midwifery, Queen Mother’s 
Hospital, Yorkhill, Glasgow & Keith 
Spowart Research Fellow, David Walsh 
Research Fellow & David McKay Hart 
Consultant, Osteo-Gyn Clinic, Western 
Infirmary, Dumbarton Road, 

Glasgow G3 8SH 


It is well established that progestogen therapy 
will completely abolish endometrial stimulation 
which results from oestrogen replacement 
(Thom et al. 1979). Cyclical addition of proges- 
togens induces resumption of menses and other 
premenstrual-like symptoms which may lead to 
discontinuation of therapy. Continuous com- 
bined oestrogen/progesterone therapy over- 
comes these problems in most women (Staland 
1981) but is not widely used. The concern seems 
to be that loss of the withdrawal bleed reduces 
endometrial protection. In addition there is no 
information on the long-term endometrial effects 
(Leather & Studd 1990). 

This report presents our preliminary findings 
on the endometnial effects of prolonged use of a 
continuous combined regimen (2 mg oestradiol, 
img oestriol and 1 mg norethisterone daily, 
Kliogest, Novo) for hormone replacement 
therapy. 


Subjects and methods 


Fifteen women using Klogest for hormone 
replacement therapy (HRT) were studied. The 
minimum duration of therapy was 3 years (58 
women years of therapy, mean 3-9 years). All had 
an intact uterus and none had reported regular 
bleeding while on therapy. All had been reviewed 
at 6-months intervals since starting therapy. 
Outpatient hysteroscopy was performed with 
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informed consent. Carbon dioxide was used to 
distend the uterine cavity. Endometrial sampling 
was performed in each woman using the Gyno- 
check (Roussel), but no tissue was obtained. Hys- 
teroscopically directed punch biopsies of 
endometrium and stroma were obtained from 
four women. 

The biopsies were placed in tissue Tek OCT 
and orientated before freezing (Hawthorn et al. 
1988). They were stored at —70°C. Frozen sec- 
tions (444m thick) were cut later. 

Oestrogen and progesterone receptors were 
stained using the avidin-biotin complex indirect 
immunoperoxidase method (Vector Labora- 
tories) with diaminobenzidine as the chromogen. 
A rat monoclonal antibody to human oestrogen 
receptor (Abbot Laboratories-Erica Kit) and a 
mouse monoclonal antibody for progesterone 
receptor (Transbio-SARL) were used. Human 
non-genital skin was the negative control tissue 
and negative antibody controls comprised non- 
immune rat serum and irrelevant mouse mono- 
clonal antibodies. 


Results 


In all women hysteroscopy, using intracervical 
Citanest, was well tolerated and the complete 
uterine cavity was inspected. No abnormalities 
were found, and in all the endometrium was thin 
and atrophic. Haematoxylin and eosin staining of 
frozen sections taken from the punch biopsies 
confirmed atrophic features. 

Weak oestrogen receptor staining was 
observed in the nuclei of epithelial cells in two 
specimens. Strong progesterone receptor stain- 
ing was seen in the nuclei of epithelial and stromal 
cells in three specimens. 


Discussion 

The addition of a progestogen to HRT may 
negate some of the advantages of replacing only 
oestrogen. There is concern about the possible 
adverse effects of progestogens on the lipid pro- 
file (Farish et al. 1983). Cyclical oestrogen/pro- 
gestogen therapy tends not to improve the lipid 
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profile significantly, although decreased levels of 
low density lipoproteins occur on long-term 
treatment (Fletcher et al. 1984). Continuous 
combined regimens produce similar effects. The 
significance of increased apoprotein B remains to 
be determined (Farish et al. 1989). 

It is surprising that continuous combined regi- 
mens have not become more popular since most 
women prefer to avoid the withdrawal bleed 
(Mitchell et al. 1990). Indeed there is little evi- 
dence to support its supposed benefit (Padwick et 
al. 1986). The finding of oestrogen and proges- 
togen receptors in the nuclei of endometrial cells 
after long-term continuous oestrogen/progesto- 
gen replacement is very reassuring since it indi- 
cates that the progestogen is not abolishing the 
receptors induced by the oestrogen component. 

The added progestogen is known to inhibit cell 
mitosis in the endometrium in the short-term 
(Magos etal. 1985). Our finding of atrophic endo- 
metrium on hysteroscophic examination, and 
confirmed histologically, provides reassurance 
that endometrial cell mitosis is inhibited in long- 
term use. 
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Perinatal transmission of human immunodefi- 
ciency virus type 1 (HIV-1) infection is known to 
occur, but whether or not the transmission rate is 
influenced by the type of maternal infection is as 
yet unknown. We have followed, from birth, ten 


children born to at risk mothers who had serocon- 
verted to HIV-1 during pregnancy. 


Subjects and methods 


The risk factors associated with the mothers are 
reported in detail in Table 1. In particular, one 
woman (no. 1) claimed, after in-depth inquiry, 
that she had ceased intravenous drug use 3 years 
before the pregnancy and in that period she had 
had sexual intercourse only with her husband, 
who isseronegative. Another woman (no. 2) who 
had an infected partner reported that condoms 
had been used during intercourse from the begin- 
ning of pregnancy. All women had normal, full- 
term pregnancies (mean gestational age at 
delivery 39-8 weeks, range 39-41) and all of them 
were symptom-free at vaginal delivery. The mean 
birthweight was 3112 g (range 2550-3600 g), 
three babies were breast-fed (nos. 1, 3, 9), and 
the other seven were bottle-fed. Seven women 
knew they were at risk and had serological screen- 
ing tests to assess their infection status either 
before or at the start of the pregnancy. Asaresult, 
most had one or more negative test result in addi- 
tion to those reported in Table 1. 
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Specific HIV-1 antibodies were detected by 
enzyme-linked immunosorbent assay (ELISA; 
Abbott, Organon). Positive tests were confirmed 
by Western blotting. Serum p24 antigen was 
assessed by the standard method (ELISA, 
Abbott). Viral antigen expression in the child’s 
peripheral blood mononuclear cells was assessed 
by indirect immunofluorescence using anti-p24, 
anti-gp41 and anti-gp120 monoclonal antibodies 
(Du Pont) (Tovo etal. 1987), while proviral DNA 
sequences were assayed by polymerase chain 
reaction. 


Results 


Table 1 indicates the gestational age at the last 
negative and first positive ELISA test. Western 
blot analysis of positive samples showed a diffuse 
pattern of antibody response in all but two 
mother-child pairs, with only anti-p24 antibody 
being present at delivery in one pair (no. 10) and 
anti-p24, anti-gp120 and anti-gp160 in the other 
(no. 8). As reported in Table 1, serum p24 anti- 
gen was absent at delivery in all seven women in 
whom it was assayed. 

Two out of 10 children acquired infection and 


Table 1. Characteristics of 10 at risk women who seroconverted to HIV-1 during pregnancy 


Gestational age (months) 
Associated risk At last At first 
No. factors negative test positive test 
i: i.v drug use* 5 Term 
Ze HIV+ partner 6 Term 
3 HIV+ partner 5 Term 
4, 1.v drug use* 3 8 
HIV+ partner 
5 HIV+ partner 2 6 
6. HIV+ partner 5 Term 
7. i.v, drug use 1 Term 
HIV+ partner 
8. i.v drug use 8 Term 
HIV+ partner 
9, HIV+ partner 5 Term 
10. HIV+ partner 1 4 


Maternal AG Child’s age (months and 
at delivery infection status) 

—ve 30; uninfected 

(Ab—, AG~, PCR-—, Ag Let—) 
nd 21; uninfected 

(Ab—, AG~, PCR—, Ag Let~) 
—ve 24; uninfected 

{Ab—, AG-, PCR—) 
—ve 11; uninfected 

(Ab—, AG—, PCR—-) 
—ve 18; uninfected 

(Ab—, AG—, PCR-) 
nd 22; uninfected 

(Ab—, AG~, PCR—) 
—ve 19; uninfected 

(Ab—, AG—, Ag Lct—) 
—ve 7, uninfected 

(Ab—, AG-, Ag Lct—) 
nd 22; infected 

(Ab+, AG+, PCR+) 
—ve 13; infected 


(Ab+, AG+, Ag Let+, PCR+) 


*Intravenous drug use stopped 3 years (no. 1) and 1 year (no. 4) before pregnancy. 
Abbreviations: AG = serum p24 antigen; Ab = serum HIV antibodies; PCR = polymerase chain reaction for 
HIV-DNA, Ag Let = HIV antigen expression in pertpheral lymphocytes, nd = not done; —ve = negative. 
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developed some of the HIV-1-associated non- 
specific features that are included in the P-2A 
subclass of the CDC criteria (Centers for Disease 
Control 1987), at 11 months (no. 9) and at 9 
months of age (no. 10) The other eight children 
were healthy, became negative for HIV-1 anti- 
body, showed no viral markers and thus were con- 
sidered as uninfected The infant (no. 8) whose 
mother seroconverted in the last month of preg- 
nancy seroreverted at 4 months, th2 others sero- 
reverted at between 7 and 15 months of age. 


Discussion 


All women im our study seroconverted to HIV-1 
during pregnancy. Their initial seronegativity 
was assessed only by ELISA test. Such a test does 
not detect all antibodies against HIV-1, but its 
negativity is commonly accepted as proof of lack 
of specific antibodies. That seroconversion 
actually took place during the pregnancy is 
further supported by the fact that most women 
had at least two sequential negative tests. 

Two out of ten children acquired infection. 
This finding overlaps with the results from a large 
Italian Multicentre Study (1988) indicating that 
in our country 19% of children exposed peri- 
natally acquire infection and seroconvert to 
HIV-1. Taken together these data strongly sug- 
gest that the risk of vertical HIV-1 transmission 
during primary infection is comparable to, or at 
least not higher than, that observed in chronic 
infection. Consequently, doubts arise on the 
importance of the immune response, 1n particular 
ofsome maternal antibodies (Rossi etal. 1989), ın 
preventing mother-to-child virus transmission 

Antibody production to HIV-1 usually takes 
place within few months of infection. Based on 
this, the repeated lack of specific antibodies in 
patient no. 1, who claimed to have stopped intra- 
venous drug use 3 years before pregnancy, was 
interpreted as proof of non-infection. In another 
woman (no. 2), her claim to be practising pro- 


tected sexual intercourse during the pregnancy 
and her persisting seronegativity supported the 
decision to continue the pregnancy. There must 
be doubts about the reliability of these accounts, 
but a long-lasting silent infection cannot be ruled 
out when counselling high-risk seronegative 
pregnant women. In fact, an absent or delayed 
HIV-1 antibody response does not seem an 
exceptional event (Imagawa et al. 1989). In view 
of this, asa small number of women with high risk 
behaviour do serocovert during pregnancy, it 
seems possible that the pregnancy itself may 
somehow trigger the HIV-1 immune response in 
previously unresponsive carriers. 
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CORRESPONDENCE 


Anti-Kell in pregnancy 


Dear Sir, 

We read with interest the recent paper detailing 
the Newcastle series of women with anti-Kell 
antibodies by Leggat etal., [Br J Obstet Gynaecol 
(1991) 98, 162-165], but found this at almost total 
variance with our experience. As stated in the 
paper, Kell is an uncommon antibody, only 
10-15% of the population being Kell positive 
with most women developing antibodies follow- 
ing a blood transfusion. Thus only 10-15% of 
women with antibodies will have a partner who is 
Kell positive and as most of these will be 
heterozygous, only approximately 50% will have 
a Kell positive fetus. Stated another way, for 
every 100 women with anti-Kell antibodies only a 
maximum seven will be in a position to have even 
a mildly affected fetus. The prognosis for this 7% 
will, however, be vastly different to the other 
93%. Although this paper discusses the value of 
knowing the genotype of the partner, neither this 
nor the antenatal/postnatal genotype of the fetus 
is mentioned in the results. Both of these are criti- 
cal to the correct management of the condition, 
and without them the contents of Table 1 are 
almost meaningless as statistically only around 
14/194 will have a Kell positive fetus. It should 
thus come as no surprise that four women with 
titres of 1/2048 would have unaffected fetuses. 
Neither are any intrauterine treatments or the 
gestation at delivery mentioned. 

During 1990 we were involved in the manage- 
ment of 10 women with anti-Kell antibodies, four 
of these had a Kell positive fetus and none of them 
had had a previous affected pregnancy. All these 
women had titres reported as high or very high. 
One other woman underwent a cordocentesis 
and was found to have a Kell negative fetus. 

Two of the women were inappropriately man- 
aged by the referring general practitioner or con- 
sultant who failed to appreciate the importance of 
the condition and the rate at which deterioration 
can occur. 

Both of these women had polyhydramnios and 
the fetuses had marked ascites together with scalp 
oedema in one. We have previously managed 


another similar woman whose fetus had ascites 
and a pericardial effusion. This contrasts with no 
such fetuses over 25 years in Newcastle. All three 
fetuses became hydropic before 30 weeks gesta- 
tion and in all of them the amniotic fluid A OD 
values were totally misleading being within the 
Liley midzone, i.e., false negatives as reported 
previously (Caine & Mueller-Heubach 1986). We 
find it difficult to explain the apparent occurrence 
of serious false positives described from 
Newcastle, and indeed no explanation is forth- 
coming in their discussion. 

Of our four affected fetuses, one had four intra- 
uterine transfusions and was safely born at 35 
weeks, and another had one transfusion and was 
born 3 weeks later following an abruption. The 
lowest haematocrit in these two fetuses was 18 
and 21% respectively. The third fetus was the 
most severely affected and was immediately 
delivered, and the baby survived. The outcome in 
the fourth affected fetus illustrates the unpredic- 
tability of the condition. The mother had a high 
level of anti-Kell antibodies with a positive part- 
ner. Cordocentesis showed the fetus to be Kell 
positive but with a negative direct Coombs test. 
No treatment was required antenatally, the 
results were confirmed after birth, but the baby 
required phototherapy. 

We would agree that anti-Kell antibodies are 
extremely unpredictable and cannot be assessed 
using the same methods as described for anti-D 
such aS amniocentesis and optical density 
measurements, but we cannot agree that the con- 
dition with a Kell positive fetus is as benign as the 
paper implies and a thorough understanding of 
the importance of this condition and its unpre- 
dictability is vital to all who deal with pregnant 
women. 

A simple protocol should be followed in all 
such pregnancies (i) Check the Kell status of the 
partner. If negative treat as a normal pregnancy 
and ignore antibodies. (ii) If partner is Kell posi- 
tive refer for cordocentesis after 20 weeks. If the 
fetus is negative treat as a normal pregnancy and 
ignore antibodies. (iii) If the fetus is Kell positive 
refer for management and treatment at a centre 
dealing with this problem regularly, where cordo- 
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centesis and intrauterine intravascular transfu- 
sion can be employed. 
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Anti-Kellin Pregnancy 


Dear Sir, 
Leggat et al. [Br J Obstet Gynaecol (1991) 98, 
162-165] concluded that ‘haemolytic disease 
caused by anti-Kell is less severe than suggested 
by some workers’. The reports to which they refer 
for comparison are small and we recognize that 
they will have bias However, we fzel that Leggat 
et al. give false reassurance to clinicians con- 
fronted with the problem of Kell alloimmuniza- 
tion as a cause of haemolytic disease of the 
newborn. Their series is based on 194 preg- 
nancies with documented anti-Kell antibodies 
which resulted in 16 affected fetuses, none of 
which died, and none of which was hydropic, 
despite three having severe anaemia 

The authors note that the majority of women 
with anti-Kell antibodies have Kell negative part- 
ners and were sensitized by a previous blood 
transfusion rather than by pregnancy. However, 
they fail to include the partner’s Kell genotype in 
their data. Thus, one can only guess the relevance 
of the ‘unaffected’ row ın Table 1. Of the babies 
with Kell positive fathers, which were therefore 
at risk from haemolytic disease, how many were 
Kell positive but unaffected? We note that the 16 
affected pregnancies occurred in 12 women, but 
no further details are given regarding these 
affected families. Whether the three severely 
affected pregnancies were first or subsequent 
pregnancies and what the gestational ages were at 
delivery were not stated, despite the fact that this 
may dramatically affect outcome. 

As a referral centre for intrauterine intravas- 
cular transfusion, our institution has treated 
seven Kell positive fetuses with haemoglobins 
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below 7-5 g/disince 1986 All but one woman pre- 

sented before 26 weeks gestation, including two. 
at 19 weeks. Two fetuses were hydropic and one 

had early ultrasound evidence of ascites. Of the 

seven women, two had had previous intrauterine 

deaths, whilst four had no previous history of 
affected babies. For one of the women the first 

infant required phototherapy at term, the second 

was a severely affected fetus hydropic at 27 

weeks, prior to her third affected pregnancy 

which required intrauterine intravascular trans- 

fusions from 25 weeks gestation. 

There is a spectrum of severity, which 1s largely 
predicted by obstetric history, but unlike D 
allo1mmunization, we have found that the sever- 
ity at the initial presentation of anti Kell induced 
haemolytic anaemic is unpredictable 

Dr J. I. Vaughan 

Dr R. Warwick 

Dr C. R. Welch 

Dr E. A. Letsky 

RPMS Institute of Obstetrics and Gynaecology 
Queen Charlotte's and Chelsea Hospital 
Goldhawk Road 

London W6 0XG 


Author’s reply 


Dear Sir, 

We are grateful to Constantine et al. and to 
Vaughan et al. for their interest in our paper and 
fee] there is much common ground. We and they 
believe that there are important differences 
between this disease and that caused by anti-D 
The calculations by Constantine etal, in their first 
paragraph reflect closely what we actually found. 
We did not suggest that this ıs a benign disease. By 
‘less severe’ we mean that we doubt whether the 


loss rate due to anti-Kell ıs as great as 57% (16 of 
28 pregnancies in the three series described). We 
stated in our discussion that a significant stillbirth 
rate could have been missed and, as luck would 
have it, since our paper was written we have had 
two severely affected babies requiring intra- 
uterine transfusion, one of whom died 28 days 
after birth. Failure to observe a stillbirth or 
hydropic fetus in 16 affected pregnancies will not 
exclude with 95% confidence potential stillbirth 
or hydrops rates below 20%. Three of our 
affected infants were ‘very severe’. Although we 
have seen infants severely affected by multiple 
antibodies, one of which was anti-Kell, our study 
excluded all patients in whom antibodies other 
than anti-Kell were present. 

We assumed that all the infants with a positive 
direct Coombs test were Kell positive because 
anti-Kell was the only antibody detected in their 
mothers. One or two ofthe apparently unaffected 
infants might conceivably have been Kell positive 
but with only very small amounts of antibody on 
their red cells. This could only have improved the 
overall outlook for Kell positive infants in our 
study group. No fetus received intrauterine trans- 
fusion in our study group. 

Although we made no statistical point about 
Table 1, itis far from meaningless. It shows that, if 
the fetal Kell group is unknown (as is the case 
whenever the father is heterozygous), it is 
impossible from the antibody titres to predict an 
affected fetus because the range associated with 
unaffected fetuses (presumed Kell negative) 
overlaps entirely that associated with affected 
fetuses. 
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Obstetric accidents: the patient’s perspective 
Dear Sir, 
The April edition of the Journal carried an excel- 
lent and telling article on obstetric accidents by 
Vincent etal. [BrJ Obstet Gynecol (1991) 98, 390- 
395]. Indeed, the recommendations and sugges- 
tions of this article could, I feel, be applied even 
more widely to gynaecological and other surgical 
practices. 

A feature of the article was the criticism ofstan- 
dards of care arising from the absence of senior 
staff. In almost 20% of cases, a doctor was called 
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It is unnecessary to ‘explain’ occasional false 
positive results of amniotic fluid examination 
unless one were to start testing with the presump- 
tion that they could not occur. The simple con- 
clusion is that the test is not good enough to 
predict which pregnancy associated with anti- 
Kell is likely to benefit from intervention. 

It is difficult to comment on the anecdotes 
offered by either group except to say that we sym- 
pathise with them and, again, do not deny the 
observed severity of individual cases. Our study 
was too small to draw useful conclusions about 
the severity of disease in successive pregnancies 
and, because there were no fetal or neonatal 
deaths, we can not comment on the impact of ges- 
tation on survival. 

Finally, the plan of management suggested by 
Constantine etal. has appeal and a case for cordo- 
centesis, which we mentioned in our paper, can 
be made. We assume that neither group disagrees 
strongly with our view that reduction of transfu- 
sion induced sensitization would be of value. Our 
study provides impetus for the development of 
alternative management strategies but was not 
intended to devise them. 

H. M. Leggat 

M. M. Reid 

Department of Haematology 
Royal Victoria Infirmary 
Newcastle upon Tyne 

| S. L. Barron 

Princess Mary Maternity Hospital 
Newcastle upon Tyne 


but arrived late or did not arrive. In many units, 
senior staff may be committed elsewhere and 
their response to a request for help from the 
delivery suite may not be as rapid as might be pre- 
ferred. This can be a particular problem if staff 
are based at more than one site. 

It may not be possible to define what were the 
delaying factors but unless the person who was 
late or did not arrive makes a note in the relevant 
records to explain why they were so delayed, their 
silence will later be interpreted to imply a failure 
to deliver proper standards of care. Perhaps this 
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should be a recommendation in the event of such 
a not infrequent occurrence. 

David J. Cahill 

Clinical Research Fellow 

Department of Obstetrics and Gynaecology 

Bristol Maternity Hospital 

Southwell Street 

Bristol BS28EG 
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The crown-rump length in early human preg- 
nancy: a reappraisal 


Dear Sir, 

I read with interest the paper by Schats eral. [BrJ 
Obstet Gynaecol (1991) 98, 460-462]. I note that 
of the 59 embryos studied, 33 were from multiple 
pregnancies. Original reference curves for crown 
rump length (CRL) measurements were derived 
from data collected on singleton pregnancies 
(Robinson 1973; Robinson & Fleming 1975). It 
could be argued that some of the discrepancies 
observed by Schats et al. between their data and 
earlier reference curves are due to differences in 
early growth patterns between multiple and 
singleton pregnancies. They are uncertain 
whether results from in-vitro fertilization (IVF) 
pregnancies can be extrapolated to naturally con- 
ceived pregnancies. 

` I am currently studying early pregnancy 
changes in 51 women with defined dates of con- 
ception. Thirty four have conceived following 
IVF, the remainder are pregnant following timed 
intercourse in a monitored natural cycle or fol- 
lowing donor insemination. Forty of the preg- 
nancies are singleton, eight are twin and three are 
triplet. My data show no differences in first tri- 
mester growth patterns between singleton and 
multiple pregnancies. They also show no differ- 
ences in CRL measurements between IVF preg- 
nancies and those conceived naturally, a finding 


British Journal of Obstetrics and Gynaecology 
September 1991, Vol. 98, pp 946-947 


First trimester CA 125 and Down’s syndrome 
Dear Sir, 

The short communication by van Lith et al. [Br J 
Obstet Gynaecol (1991) 98, 493-494] is 


supported by others (Evans 1991; MacGregor et 
al. 1987). 

Martin S. Mills 

Research Fellow 

University of Bristol 

Department of Obstetrics & Gynaecology 

Bristol Maternity Hospital 

Southwell Street 

Bristol BS2 8EG 
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interesting in that, similarly to a communication 
from this department (Spencer, 1991a), itsets out 
to examine further the observations of Check et 
al. (1990) who reported three women with ele- 
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Table 1. Distribution statistics for maternal serum CA 125 in pregnancies affected by Down’s syndrome and 
unaffected pregnancies 





Serum CA 125 (MoM) 








Down’s pregnancies Unaffected pregnancies 
(n = 25) (n = 125) 
Sth centile 0-40 0-40 
Median 0-945 1-02 
95th centile 2:00 2-00 
Log mean (SD) N —0-03 (0-21) 0-01 (0-20) 
Transformed range t2SD 2°40-0-36 2°58-0-41 





MoM = multiples of the median. 


vated early first trimester serum CA 125 concen- 
trations, who then miscarried in the late first 
trimester or early second trimester, the three 
fetuses were chromosomally abnormal (Trisomy 
12 & 13, 45X, Trisomy 21). 

Unlike the van Lith study I investigated 
maternal serum CA 125 levels in 25 second tn- 
mester pregnancies affected by Down’s syn- 
drome each one matched with five unaffected 
control pregnancies for gestational age (+3 
days), maternal age (+ 6 months) and duration of 
sample storage (+ 1 month). Table 1 shows the 
population distribution (after log transformation 
of the data) for the unaffected and Down’s preg- 
nancies. Maternal serum CA 125 concentrations 
of the Down’s pregnancies in the second trimes- 
ter showed no statistically significant difference 
from those in the unaffected group—unilike the 
lower values observed by van Lith in the first tri- 
mester. Clearly the difference between our two 
studies suggests either that maternal serum CA 
125 responds differently in the first trimester, 
similar to that seen with pregnancy specific B-1 
glycoprotein (SP1) which has a better predictive 
value in the first trimester (Brock etal. 1990) than 
in the second trimester (Wald et al. 1989; Spencer 
1991b), or that storage of samples at 20°C or the 
small number of samples in the van Lith et al. 
study has introduced a bias. 

The unsubstantiated conclusion that the high 
levels reported by Check et al. (1990) may have 
been a result of threatened miscarriage has been 
substantiated in my study (Spencer 1991a). In 10 
pregnancies complicated by intrauterine death 
and in 10 pregnancies ending in miscarriage (with 
no genetic abnormalities), maternal serum CA 
125 concentrations were greater than 2 MoM in 
40%, with a median MoM of 1-90. Thus the ele- 
vated maternal serum CA 125 levels in the three 


pregnancies described by Check et al. (1990) are 
most likely to relate to impending fetal death. 

I feel that the evidence points to maternal 
serum CA 125 not being a second trimester 
marker of Down’s syndrome and that the case for 
its role as a first trimester marker needs further 
clarification and study. I await further retrospec- 
tive and prospective studies in the first trimester 
with interest. 

Kevin Spencer 
Consultant Biochemist 
Endocrine Unit 
Oldchurch Hospital 
Romford 

Essex RM7 0BE 

UK 
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Idiopathic thrombocytopenic purpura in preg- 
nancy; A randomized trial on the effect of ante- 
natal low dose corticosteroids on neonatal platelet 
count 


Dear Sir, 

I read with interest the letter from L. J. Roberts 
{ BrJ Obstet Gynaecol (1991) 98, 334-335] follow- 
ing the publication of the article by Christiaens et 
al. (1990). Dr Roberts’ concern regarding a fall in 
the platelet count in the neonatal period is justi- 
fied though this is not due to anti-platelet IgG 
from breast milk since there is little evidence that 
absorption of IgG in human milk occurs (Lucas 
1986). 

The worsening thrombocytopenia is more 
likely due to the development of the neonatal 
spleniccirculation and the more efficient removal 
of antibody coated platelets (Letzky 1989). I 
would agree with the reply of Christiaens et al. 
(1991) that breast-feeding need not be discour- 
aged in women with idiopathic thrombocyto- 
penic purpyra. 

Philip Owen 
Registrar 
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Patient selection for hysteroscopic endometrial 
resection 


Dear Sir, 

In their article Rutherford et al. [Br J Obstet 
Gynaecol (1991) 98, 228-230] suggest that there 
could be considerable financial benefits to the 
NHS if minimally invasive methods are used in 
place of hysterectomy for women with menorrha- 
gia. However, this prediction is based on a retro- 
spective study looking at women who have 
already undergone hysterectomy. 

Our unit, at St Mary’s Hospital in Manchester, 
is performing radiofrequency endometrial abla- 
tion (RaFEA) and we are being referred a con- 
siderable number of women who would be 
considered unfit for hysterectomy (or who would 
refuse hysterectomy), Currently more than 40% 
of our referrals fall into this category. 


Department of Obstetrics and Gynaecology 
Ninewells Hospital 
Dundee 
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If these techniques become firmly established, 
such women will form a new subgroup of patients 
seeking operative treatment. Such minimally 
invasive procedures as endometrial resection or 
RaFEA should be considered not only as alter- 
natives to hysterectomy but also as alternatives to 
medical management. Any financial consider- 
ations must take such factors into account. 

Dr Sharon Oates 
Research Registrar 
St Mary’s Hospital 

Hathersage Road 
Manchester 
M13 0JH 
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BOOK REVIEWS 


Nutrition and Metabolism in Pregnancy: Mother 
and Fetus, by Pedro Rosso, Oxford University 
Press, Oxford 1991. 324 pages, with figures and 
tables, £45.00 


The importance of nutntion in pregnancy has 
largely been undervalued. Most publications on 
the subject concentrate on one particular aspect 
or another. So it was a refreshing change to read 
this comprehensive review. 

This is an excellent reference source on vir- 
tually all facets of Nutrition and Metabolism in 
Pregnancy—in other words a book that actually 
lives up to its title! There are nine chapters in 
total ranging from maternal metabolism in preg- 
nancy to fetal growth, from maternal-fetal nutri- 
ent exchange to fetal consequences of vitamin 
and mineral deficiency. Each chapter is written 
in a well balanced style and is very well refer- 
enced. The various problems inherent in 
research on the subject of nutrition in pregnancy 
are constantly stressed. I was particularly 
impressed by the sections on nutritional care in 
normal pregnancy and in pregnant women with 
special problems (such as poor calorie intake, 
obesity, diabetes, food aversions and cravings 
and mothers with ‘alternative’ dietary prac- 
tices). These will be especially useful as a refer- 
ence source when confronted by professional 
colleagues or mothers asking ‘what is a sensible 
diet in pregnancy?’ or ‘what are the dangers of a 
particular diet?’ 

In summary, I liked the book and would 
recommend it as a useful reference source. At 
£45 it is probably more appropriate for libraries 
than individuals. 

David James 


Miscarriage: Women’s Experiences and Needs, 
edited by Christine Moulder, Pandora Press, 
London, 1990. 254 pages, £5.99. 


Christine Moulder is a social worker and mother, 
has experienced miscarriage herself and is active 
in the Miscarriage Association. This book 


focuses very much—as its sub-title indicates—on 
the experiences of women having miscarriages, 
and on the needs they express and the impli- 
cations of these for health professionals provid- 
ing care. The questions from women which make 
up the central text of the book come from 320 who 
filled in a Miscarriage Association questionnaire 
and 30 interviewed in depth by the author. 

The value of this book lies in the embedding of 
miscarriage as a medical, social and personal 
experience in the words of women who have been 
through it. Though there are references to 
medical evidence about the causes and treat- 
ments of miscarriage, these are not comprehen- 
sively explored or referenced. The messages of 
the book are not original, but according to the 
data provided by the women, still need to be 
drawn to the attention of health professionals: 
miscarriage is often (though by no means always) 
an event which shocks, hurts and disturbs deeply 
held notions about ‘proper’ womanhood; there 
may be long-term implications for women’s men- 
tal and physical health and for family relation- 
ships. The role of health professionals 1s 
therefore crucial. The book contains a section on 
‘Guidelines for Good Practice’ which should be 
mandatory reading (It struck me that most of the 
guidelines would do as well for the rest of mater- 
nity care). But in particular, perhaps, doctors, 
midwives and nurses need to be aware of the need 
to avoid offensive language (as in one doctor’s 
offer to ‘hoover you out’ as a euphemism for a D 
& C), of the importance of giving information 
(and acknowledging when there is no infor- 
mation to give); and in understanding that 
although, in their eyes, miscarriage is a medical 
event, to women and their families it has another 
set of meanings altogether. 

Ann Oakley 


Birth Defects Encyclopedia edited by Mary 
Louise Buyse. Centre for Birth Defects Infor- 
mation Services, Dover, USA 1990. 1892 pages 
with figures and tables, £150. 


This comprehensive volume of 1892 pages has 
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contributions from over 1000 authors and an edi- 
torial panel in excess of 60 members. As is to be 
expected with such a wide authorship the quality 
of the entries varies but the majority are up to date 
and accurate. Information on each condition is 
listed under headings covering clinical, epidemi- 
ological and genetic aspects together with rele- 
vant references. Each entry is cross-referenced to 
‘Mendelian Inheritance in Man’, to a dysmor- 
phology database and to other entries, providing 
check lists for differential diagnosis. Unfortu- 
nately the headings take up more type-space than 
the actual information in some entnes. I particu- 
larly enjoyed the sections entitled ‘special con- 
siderations’ as they contained interesting 
historical data and information from the 
literature. 

The encyclopedia is amply illustrated by black 
and white figures which, although rot all of good 
quality, show different features of the disorder in 
question in a composite frame and are useful 
additions. They do, however, pick out the 
extreme phenotypes and are not idzal to show to 
patients. 

Although this book aims to cover all birth 
defects known to man, and it is certainly difficult 
to name a condition not mentioned therein, 
readers are well-advised to make use of the listed 
references to read about subjects more widely. I 
would envisage this book to be of use on a general 
paediatric ward or ante-natal clinic for ‘on the 
spot’ information prior to referral of the patient 
to the relevant specialist. 

Most of the contributors to this book are from 
the US and Canada and this is reflected in the 
general reading of the text. It is produced by a 
non-profit-making organization but is expensive 
at £150 and thus it would be wise to also consider 
alternative catalogues when making a choice of 
reference book for a department. 

Jill Clayton-Smith 


Human Prenatal Diagnosis. Second edition 
revised and expanded, edited by Karen Filkins & 
Joseph F. Russo, Marcel Dekker Inc., New 
York, 1990. 624 pages, $150 (US and Canada), 
$180 all other countries. 


Pre-natal diagnosis is one of the rapidly expand- 
ing growth areas in obstetric practice. As a sub- 
specialty, it is now virtually unrecognizable com- 
pared with the situation that existed ten years 
ago. This book, which is a revised and expanded 


second edition, concentrates on the procedural 
and mechanical approaches to diagnosis, accord- 
ing to the foreword written by one of the contrib- 
utors. It is, however, a book aimed 
predominantly at a North American audience 
and this is most obvious in the introductory chap- 
ter overviewing the principles of antenatal and 
neonatal screening and in the penultimate chap- 
ter which addresses the legal aspects surrounding 
diagnostic and therapeutic procedures during the 
antenatal period. 

The literary style and content vary consider- 
ably with the chapters. The chapter on chorion 
villus sampling describes the experience, which is 
considerable, from one centre, with relatively 
little reference to that published from other units 
with similar large experiences. It concentrates 
predominantly upon the transcervical method of 
sampling and pays little attention to the transab- 
dominal route which appears to be gaining popu- 
larity around the world. Unfortunately there is 
virtually no mention of chorion villus sampling 
performed during the second and third trimester, 
which should be described, since there is a place 
for this procedure in obstetric/genetic practice. 
By contrast, the chapter on amniocentesis gives a 
good overview of the procedure, referring to the 
literature to provide a balanced opinion of the 
associated risks and benefits. Unfortunately 
there is no mention of the value of measuring 
acetylcholinesterase in amniotic fluid for the 
detection of open neural tube defects. 

There are three chapters concerned with ultra- 
sound. One concentrates on first trimester exam- 
ination and gives a rounded description of the 
rôle of sonography at this stage of pregnancy, and 
is appropriately guarded about its reliability at 
this stage. There is a chapter devoted to second 
trimester ultrasound which adopts a somewhat 
philosophical approach and generally deals with 
the subject very superficially. The chapter 
devoted to the third trimester in some part dupli- 
cates that involving the mid-trimester. In addi- 
tion there are a large number of ultrasound 
pictures, many of which do not assist the reader in 
understanding or appreciating the subject. The 
division between second and third trimester 
would appear to be somewhat artificial and the 
text would probably benefit from amalgamation 
of the two chapters. 

The highlight of the book is the chapter 
devoted to applied molecular genetics and the 
detection of genetic disorders by DNA analysis. 
This constitutes approximately one-fifth of the 


volume, is written with commendable clarity and, 
for me, made the review of this volume well 
worthwhile. Not only does it reinforce a basic 
understanding of molecular biology and its 
relation to prenatal diagnosis, but the application 
to specific disorders and system diseases is dis- 
cussed in detail. 

Among the other chapters, that concerned 
with prenatal diagnosis in cases of multiple preg- 
nancy and the dilemmas involved in selective 
fetocide provides a good objective overview of 
published work and would be helpful to the prac- 
tising obstetrician/geneticist when confronted by 
this situation, while the chapters concerned with 
serum afp screening and sampling fetal blood are 
both dealt with somewhat superficially and con- 
centrate on the experiences of the authors rather 
than the published literature. The chapter 
devoted to fetal therapy similarly concentrates on 
the experiences of the authors at the expense of 
the experiences reported from various centres 
around the world. Fetal echocardiography and 
blood flow investigations is well reviewed; the 
ultimate value of the latter is rightfully left uncer- 
tain at the present time, although the need to 
assess objectively the value of Doppler blood flow 
studies before introduction into routine screen- 
ing practice has not been adequately stated. The 
black and white reproduction of a colour flow 
image demonstrating a patent foramen ovale at 
15 weeks’ gestation on page 64 would appear to 
leave something to the imagination! 

The most cogent reason for buying this volume 
is to attain a greater understanding of the science 
of molecular genetics and its application to pre- 
natal diagnosis. Many of the chapters are well 
referenced, although there is a predominance of 
citations to work originating from North 
America, often at the exclusion of the original 
publications from elsewhere in the world. There 
are a number of typographical errors, including 
the inconsistent listing of bibliography at the end 
of chapter 4, compared with the other chapters; 
this would not be expected in a second edition. 

With such a rapidly evolving subject the editors 
are to be commended for producing a volume 
which is so up to date. It will, however, require a 
third edition within the next few years, and, with 
the reservations expressed about some of the 
chapters, $180 could be better used in purchasing 
other texts on this subject. 

I. Z. Mackenzie 


Medical Negligence Case Law by Rodney Nelson- 
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Jones & Frank Burton. Fourmat Publicity, 
London 1990. 408 pages, £39.50 


This book is a first rate and comprehensive intro- 
duction to the concept of Medical Negligence. It 
is divided into two parts. The first is smaller and 
contains accounts of the whole concept of 
medical care. Initially courses of action are 
described; battery, negligence, vicarious liability 
and liability in contract. Next comes medical mal- 
practice, including the concept of care and stan- 
dards of skill and care. Following that common 
types of action are described, with specific sec- 
tions on failure to diagnose, consent, surgical 
mishaps and obstetricmishaps. The first part con- 
cludes with a discussion on damages and a 
description of the process of litigation. The whole 
of this part is liberally illustrated with case law; if 
you do not know how McDermid v Nash Dredg- 
ing and Reclamation Company Limited is rele- 
vant to obstetrics you can find out on page 13. 

The second half contains case reports—nearly 
300 of them. These have been chosen to illustrate 
various legal concepts, and how judges at various 
levels have applied the law. These include such 
essentials as Bolam and Siddaway, and many 
more besides. All are of value, and merit study. 

Thisis a book by lawyers for lawyers; itis one of 
aseries of law books. Its style is terse, and unfam- 
iliar legal terms and phrases abound. For doctors 
it is a hard read. Nevertheless I cannot recom- 
mend it too highly. It puts into words what we so 
often allow to become blurred, our legal and 
proper relationship with our patients. If the next 
generation of doctors can understand this better 
perhaps today’s burning issue, the fear of liti- 
gation, will become less prominent. 

John Hare 


Books received some of which may be reviewed at 
a later date 


The Surfactant System of the Lung. Prevention 
and Treatment of Neonatal and Adult Respiratory 
Distress Syndrome edited by E. V. Cosmi, G. C. 
Di Renzo & M. M. Anceschi. Macmillan Press, 
Basingstoke and London, 1991, 216 pages with 
figures and tables, £45.00 


Progress in Obstetrics and Gynaecology Volume 9 
edited by John Studd. Churchill Livingstone, 
Edinburgh, London, 1991, 420 pages, illustrated, 
£24.95 


Atlas of Breast Disease by V. Barth & K. Prechtel. 
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B. C. Decker Inc., Philadelphia, 1991, 262 pages 
fully illustrated, £88 


Homebirth and Other Alternatives to Hospital by 
Sheila Kitzinger. Photography by Marcia May. 
Dorling Kindersley, London, New York, Stutt- 
gart, 1991, 208 pages, fully illustrated with photo- 
graphic plates, £12.99 


100 Case Histories in Obstetrics & Gynaecology 
edited by Michael D. G. Gillmer, Phillip J. Steer 
& Julian Woolfson. Churchill Livingstone, Edin- 
burgh, London, 1991, 295 pages, £10.95 


The BBC Pregnancy and Post-natal Exercise 
Video with Rosemary Conley & Jane Ashton. 
BBC Video 90 minutes duration. Available from 
video stockists, £10.95 


Current Clinical Topics in Infectious Diseases edi- 
ted by Jack S. Remington & Morton N. Swartz. 
Blackwell Scientific Publications, Boston, 


Oxford, London, 1991, 294 pages with figures - 
and tables, £49.50 


Proceedings and Symposiuma 


Antenatal Diagnosis of Fetal Abnormalities 
(Results of a Study Group held by the Royal 
College of Obstetricians and Gynaecologists) 
edited by J. O. Drife & D. Donnai. Springer-Ver- 
lag, London, Berlin, 1991, 363 pages with figures 
and tables, £65 


The Diffusion of Four Prenatal Screening Tests 
Across Europe (A Study of the Diffusion of 
Medical Technology in Europe) by Margaret 
Reid. Published by The King’s Fund Centre 1991, 
133 pages with figures and tables £9.95. Available 
from the King’s Fund Centre for Health Services 
Development, 126 Albert Street, London NW1 
TNF or by post from Bailey Distribution Ltd, 
Dept. KFP, Learoyd Road, Mountfield Indus- 
trial Estate, New Romney, Kent TN28 8XU 
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® atrophy of endometriotic lesions”? 


® effective pain relief’ 


a Prescribing Information 
Presentation: Size No.4 white, hard gelatine capsules containing 25mg 
estrinone. Indication: Endometriosis. Dosage and Administration: 
none is for oral administration to adult females only; one capsule twice 
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Cotinine-assisted intervention in pregnancy to reduce smoking and low birthweight delivery 
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Health after childbirth 


We have carried out an investigation, the first of 
its kind, into the nature and extent of long-term 
health problems beginning for the first tıme soon 
after childbirth. In particular we have searched 
for potential determinants of these health prob- 
lems from among a wide range of social, obstet- 
ric and anaesthetic factors and the findings are to 
be published as a book by HMSO ın November 
(MacArthur et al. 1991). Long-term morbidity 
after childbirth has been a neglected area of 
research. A few studies have followed up specific 
problems, such as perineal management and 
urinary incontinence (Sleep & Grant 1987) or 
depression (Kumar & Robson 1984; Watson et 
al. 1984), but there has been no comprehensive 
assessment of the extent of problems experi- 
enced by women. 

This present study is based upon a sample of 
11 701 women giving birth to their most recent 
child, in one hospital in Birmingham between 
1978 and 1985. Information on health problems 
was obtained through a postal questionnaire 
sent in January 1987, and this was linked to the 
full maternity case-notes for each woman. The 
main investigation was limited to symptoms not 
previously experienced by the woman so that 
they could be related specifically to the circum- 
stances of a particular delivery. Recurrent symp- 
toms, including those starting during the 
pregnancy, were discarded. Complaints lasting 6 
weeks or less were also excluded since our main 
concern was with longer-term health problems. 
Most of the symptoms reported by the women 
had lasted more than a year, and around two- 
thirds (varying slightly for specific symptoms) 
were still present at the time of the enquiry, 13 
months to 9 years later. Investigation was also 
limited to symptoms first occurring within 3 
months of the birth, although ın fact the majority 
started within the first week. 

The research stemmed from an initial concern 
of obstetric anaesthetists as to whether epidural 
anaesthesia had any long-term consequences. 


However, the technical necessities of the 
research design, the opportunities of the situ- 
ation and the lack of previous research in the 
area, led to a widened investigation of post- 
partum morbidity in general, including an exam- 
ination of social and obstetric factors along with 
the anaesthetic ones. 

The extent and the persistence of the reported 
morbidity surprised us: 47% of the women 
reported at least one new health problem, 
starting within 3 months of the delivery and last- 
ing more than 6 weeks. The analysis of the social 
and obstetric associations of the symptoms was 
based on multivariate discriminant analysis and 
on multi-way tabulations. Potential determ- 
nants were those factors remaining as indepen- 
dently associated after taking account of 
inter-related factors using both forms of multi- 
variate comparisons. 

Backache was a common health problem after 
delivery, reported by 1634 women (14%). Many 
backaches had become chronic, with 65% still 
unresolved at the time of the enquiry. There was 
a powerful association with epidural anaes- 
thesia: 18-9% of women reported backache after 
an epidural compared with 10-5% after non- 
epidural deliveries (MacArthur et al. 1990). This 
difference was consistently present in many dif- 
ferent circumstances, and the excess of 
‘abnormal’ deliveries occurring with epidural 
anaesthesia did not seem to account for the 
association; nor did varying pain tolerances. 

Spinal anaesthesia, a long second stage labour 
and Asian ethnic group were additional inde- 
pendent predictors of backache. The only cir- 
cumstance in which an epidural did not increase 
the risk of backache was after elective caesarean 
section. We have hypothesized that the back- 
ache-producing mechanism is postural, occur- 
ring generally during labour, but exacerbated by 
epidural anaesthesia, through loss of muscle 
tone, inability to move, and whubition of dıs- 
comfort-feedback. Additional events ın the 
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post-partum environment (e.g., lifting, bend- 
ing) sometimes seems to trigger the onsets. 

Newly occurring frequent headaches were 
reported by 3:6% of the sample: and 71% of 
these lasted over a year. Migraine was reported 
by 1-4%, and 85% lasted over a year. The two 
symptoms combined together seemed to resolve 
into two separate headache ‘syndromes’. One 
group occurred with backache, was closely asso- 
ciated with epidural anaesthesia, was more fre- 
quent among Asian women and often began 
immediately after delivery. The second group 
was unassociated with backache or epidurals, 
was more frequent in younger women and those 
with more than one child, and began any time 
within the first 3 months and sometimes later. 
We propose that the headaches ın the first group 
are probably secondary syptoms of an epidural- 
related spinal-axis ‘syndrome’ of which back- 
ache is the main component. The second group 
more likely represents a response to social 
stresses within the post-delivery environment. 

Additional musculo-skeletal symptoms (neck- 
ache; shoulderache; pain and weakness in the 
limbs and tingling in hands and feet) were indi- 
vidually infrequent, but overall were reported 
by 8-2% of the sample. Neckache and tingling in 
the hands/fingers appeared as additional com- 
ponets of the already proposed epidural-related 
spinal-axis ‘syndrome’. A striking excess of mus- 
culo-skeletal symptoms occurred in Asian 
women, especially pains and weakness in the 
limbs, where there was a four-fold excess. These 
symptoms might result from latent osteomala- 
cia, exacerbated by the metabolic and physical 
stresses of pregnancy and delivery. Finally, a 
small number of women reported various combi- 
nations of neckache, shoulderache and pain in 
the arms associated with caesarean section, 
especially under general anaesthesia. Position- 
ing of the neck to facilitate intubation would pro- 
vide a plausible explanation. 

These various associations focnd for back- 
ache, headache and other musculo-skeletal 
symptoms general illustrate the extreme sensi- 
tivity of the skeletal/ligamentous system of par- 
turient women. 

Newly occurring stress incortinence, still 
unresolved, was reported by 10-6% of the 
women; this was so even after a first birth. It was 
associated with long second stage labours and 
large babies, and in some circumstances with 
forceps delivery. Increasing maternal age was 
also an important predictor. Caesarean sections 


resulted in fewer symptoms but even here the 
age association remained. Other investigators of 
childbirth stress incontinence (Snooks et al. 
1986; 1990) have proposed that much of this 
occurs through injury to the pudendal nerves. 
The obstetric factors associated with this type of 
injurv corresponded in part, but not in full, with 
the symptom predictors in this present study. 

Uninary frequency was less common, reported 
as stil unresolved after 4-4% of births. Many 
cases occurred jointly with stress incontinence 
and the main predictors were similar. However, 
it occurred alone in 2% of the sample, and then 
had no major delivery or maternal associations. 
It is postulated that urinary frequency alone 
might have an infective rather than a traumatic 
component. 

Haemorrhoids starting after delivery and still 
unresolved were reported by 5-3% of the 
women; 6:9% among primiparae. Reassurances 
in some obstetric textbooks (Iffy & Kaminetzky 
1981) that childbirth-induced haemorrhoids dis- 
appear soon after the delivery are unfounded. 
Unlike stress incontinence, the risk of new 
symptoms declined with increasing parity, sug- 
gesting a selective prior susceptibility with symp- 
toms precipitated by the first delivery. Long 
second stage, forceps and heavier babies all 
increased the risk of haemorrhoids; whereas 
Asian ethnic group and caesarean section were 
associated with fewer symptoms. Only 4-2% of 
the sample reported haemorrhoids after caesa- 
rean section, compared with 18% after a second 
stage of 3 h or more with a forceps delivery. 

Depression was reported by 9-1% of the 
women and 12-2% reported extreme tiredness. 
Both were shorter-lasting than most of the other 
symptoms: 60% of the depressions and 50% of 
fatigues had resolved within a year. Depression 
and fatigue were both associated with a long first 
stage of labour; and depression with caesarean 
section, but only after a first birth. Post-partum 
haemorrhage was associated with fatigue prob- 
ably through undiagnosed and/or inadequately 
treated anaemia. However, the main predictors 
of depression and fatigue were located within 
the domestic environment. Depression was 
more common among young mothers, and less 
common among Asians. Fatigue was more com- 
mon among older mothers, especially after a first 
birth. The unmarried state was highly predictive 
of depression and of fatigue, especially together, 
and of long-lasting symptoms. Twins showed a 
similar relation, as did a small baby. Breast feed- 


ing was also associated with short-term fatigue 
and depression. 

In general, many women did not consult a 
doctor with their post-partum symptoms: only 
31% of those with backache went to the doctor; 
48% of those with depression/anxiety; 48% of 
those with frequent headaches; and 14% of 
those who had stress incontinence. The reason 
for non-consultation is not known, but might be 
related to perceptions of available treatment or 
to the severity of symptoms, about which we had 
no information. Whatever the reason, the effect 
is that the full extent of post-partum morbidity is 
not recognised by the medical profession. 

The findings of this study fit within a general 
model aetiological framework comprising three 
related sets of potential symptom determinants. 
They are located in the background of the 
mother before the birth, the delivery itself and 
the post-partum environment. Each set offers 
implications for different types of further 
research, including preventive or therapeutic 
interventions conducted on a trial basis. Fol- 
lowing a necessary confirmation of the findings, 
the investigators recommend that consideration 
be given to a re-defined mode of postnatal fol- 
low-up, providing a progressive schedule of dis- 
charge rather than routine discharge at 6 weeks. 
In particular this should contain specific pro- 
vision for the recognition, treatment (where 
possible) and overall monitoring of the forms of 
medium and long-term morbidity identified in 
this study. 
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The Robertson-Brosens-Dixon hypothesis: evidence 
for the role of haemochorial placentation in pregnancy 


SUCCESS 


Development of the fetus and placenta is 
dependent upon an adequate maternal blood 
supply. It is now clear that a range of pregnancy 
disorders, such as pre-eclampsia, intrauterine 
fetal growth retardation, placenta accreta and 
miscarriage, may ensue when there is defective 


haemochorial placentation. The unravelling of 
the complexities of materno-trophoblastic inter- 
action owes much to the morphological studies 
of the human placental bed. 

During early pregnancy, extravillous tropho- 
blast derived from the cytotrophoblastic shell 
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and tips of anchoring vill: infiltrate into the pla- 
cental bed, viz., the decidua basalis and sub- 
jacent superficial myometrium. Interstitial 
trophoblast tend to cluster around spiral arteries 
while endovascular trophoblast migrate retro- 
gradely into the lumina of the spiral arteries and 
invade the arterial wall. The muscular and elas- 
tic components of the arterial wall are replaced 
by fibrinoid thus transforming the small calibre 
vessels into flaccid distended tubes. These 
changes, termed physiological vascular changes 
(Brosens et al. 1967), take place in two stages, 
affecting decidual and myometrial segments 
respectively and are normally completed by 
22-24 weeks gestation (Pijnenborg et al. 1981; 
Robertson et al. 1986) and allow fcr the necess- 
ary increase ım blood flow as pregnancy 
progresses. 

The remarkably astute observation by Bro- 
sens et al. (1972) that the myometrial segments 
did not undergo these physiological changes in 
pre-eclampsia, eclampsia or a proportion of fetal 
growth retarded pregnancies has since been con- 
firmed by and large by other workers studying 
different ethnic populations in other centres 
(Sheppard & Bonnar 1976; Althab2 et al. 1985; 
Robertson et al. 1986; McFadyen et al. 1986; 
Frusca et al. 1989; Moodley & Ramsaroop 
1989). Part of the disagreements result from a 
general lack of uniformity of definition of the 
clinical conditions, such as pre-eclampsia and 
intrauterine growth retardation. Recently in this 
journal Pijnenborg et al. (1991) re-examined the 
morphology of the placental ‘bed arteries and 
related them to the new classification of the 
hypertensive disorders of pregnancy proposed 
by Davey & MacGillivray (1988). This and other 
papers emphasize the fact that some uncertainty 
still exists in the morphology of tae placental 
bed. 

The minor disagreements pertain to the diffi- 
culties in the interpretation of placental bed bio- 
psies and to inherent problems associated with 
sampling. Some of these aspects have been 
reviewed by Robertson et al. (1986) but it is 
worth reiterating the difficulty in confirming that 
a biopsy has indeed derived from the placental 
bed. The finding of physiologically converted 
spiral (uteroplacental) arteries, whether in the 
presence or absence of interstitial trophoblast, is 
convincing evidence for a biopsy having derived 
from the placental bed. It can be azgued that a 
biopsy containing interstitial trophoblast is 
derived from the placental bed and the converse 


where no interstitial trophoblast 1s seen has 
come from outwith the placental bed. But what 
is to be made of the biopsy containing interstitial 
trophoblast but showing absent physiological 
changes in the spiral artery? Has it derived from 
the placental bed or from the margin? To be con- 
fident of excluding the latter, the presence of 
plentiful interstitial trophoblast ıs a useful aid as 
the density of extravillous trophoblast infiltra- 
tion into the placental bed fades towards the 
periphery (Pijnenborg et al. 1981) This may 
partly explain the reporting of interstitial tro- 
phoblast clustering around physiologically 
unconverted arteries in abnormal pregnancies 
(Gerretsen et al. 1983; Pijnenborg etal. 1991). In 
the past it has been assumed that where there are 
no physiological changes in the spiral artery and 
no surrounding interstitial trophoblast that the 
biopsy has come from outwith the placental bed 
but it is possible that interstitial trophoblast infil- 
tration may be patchy, as suggested by mor- 
phological studies of the placental bed in 
muscarriages (Khong et al. 1987; Hustin et al. 
1990). Finally, could trophoblastic giant cells be 
seen beyond the placental bed as suggested by 
Shanklin & Sibai (1989) or could those biopsies 
have come from under a succenturiate lobe or a 
small non-involuted cotyledon in the chorion 
laeve, where the vascular changes have not been 
adequately investigated? It is obvious from the 
foregoing that the difficulty of ascertaining if a 
biopsy is from the placental bed needs to be 
overcome before the interpretation of a complex 
structure can even be contemplated. 
Notwithstanding these diagnostic difficulties, 
the most easily discernible morphological fea- 
ture of abnormal! placentation, that is, absent 
tropheblast-induced physiological vascular 
changes, has been extended to include absence 
of physiological changes in decidual segments in 
those pregnancy disorders (Khong et al. 1986) 
and also in a proportion of miscarriages (Khong 
et al. 1987; Michel et al. 1990; Hustin et al. 1990). 
The finding of a similar defect in decidual seg- 
ments as well as in first trimester miscarriages 
suggests that too much emphasis has been placed 
previously on the failure of the second wave of 
endovascular trophoblast migration and that it 
may be an overall defect in endovascular tropho- 
blast migration that results in inadequate hae- 
mochorial placentation. Furthermore, the 
clustering of interstitial trophoblast around spi- 
ral arteries in early pregnancy and their defi- 
ciency in miscarriage suggests that there is a 


temporal window when interstitial and endovas- 
cular trophoblast must migrate and interact with 
the spiral arteries outside which defective pla- 
centation will result (Khong & Sawyer 1991). In 
placenta accreta, the process may be too vigor- 
ous with physiological changes affecting even 
radial and arcuate arteries while abnormalities 
in the interstitial trophoblast population have 
been described also (Khong & Robertson 1987). 

These morphological observations have led 
Robertson et al. (1985) to suggest that abnormal 
haemochorial placentation may be a common 
feature in a variety of pregnancy disorders. 
Their hypothesis that the integrity of the 
maternal blood supply to the fetoplacental unit 
is important for pregnancy success is supported 
further by some recent clinical observations. 

Failure to establish an adequate sustaining 
uteroplacental circulation consequent upon an 
aberrant haemodynamic uterine blood supply 
may result in pregnancy failures. Women with an 
anomalous bifid ascending uterine artery, 
especially if bilateral, had a significantly higher 
miscarriage rate and had lower birthweights of 
infants from successful pregnancies when com- 
pared with women with a normal single ascend- 
ing uterine artery (Burchell et al. 1978). Primary 
arteriovenous malformations of the uterus are 
rare but a review of 16 reported cases showed 
eight associated with previous miscarriage, 
including one patient with a history of recurrent 
abortions (Fleming et al. 1989). 

There is an increased occurrence of low birth- 
weight infants and miscarriages in women who 
had been treated previously by abdominal or 
pelvic irradiation for childhood tumours, such as 
Wilm’s tumours, compared with those not 
treated by irradiation (Li et al. 1987; Smith & 
Hawkins 1989). A recent case report of placenta 
percreta associated with a second trimester 
abortion in a patient with previous pelvic irradia- 
tion highlights this problem further (Pridjian et 
al, 1990). The most likely explanation is that 
radiation in some way alters the intrauterine vas- 
culature such that subsequent physiological 
changes are impaired (Smith R. A. and Hawkins 
M. M., personal communication). It is note- 
worthy that in experimentally irradiated ani- 
mals, intimal thickening, medial fibrosis and 
obliteration of the lumen by foam cells are seen 
in the uterine vessels (Kraus 1973), a lesion not 
unlike the vasculopathy, acute atherosis, that is 
seen in uterine vessels in pre-eclampsia and 
intrauterine fetal growth retardation (Labarrere 
1988; Khong 1991) 
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The mean birthweight of full term infants born 
to mothers with primary Raynaud’s phenom- 
enon, a systemic vasospastic disorder, was sig- 
nificantly less than that born to controls 
suggesting that vasospasm in uterine vessels 
could lead to subtle placental compromise (Kahl 
et al. 1990). There 1s no doubt that there can be 
vasospasm in the unconverted placental bed sp1- 
ral arteries in the pregnancies complicated by 
hypertension (see illustration in Robertson et al. 
1986) but the morphology of the placental bed 
vessels in Raynaud’s phenomenon has not been 
described and whether there is autonomic neural 
control in physiologically altered vessels is 
unclear. Evidence to date suggests that the ute- 
rus is denervated during pregnancy (Thorbert et 
al, 1979; Morizak: et al. 1989) although there are 
dissenting views (Zuspan et al. 1981). The roles 
of endothelium, and of endothelin-1 in partic- 
ular, in local control of blood flow in Raynaud’s 
phenomenon (Zamora et al. 1990) and in pre- 
eclampsia (Taylor et al. 1990) have been raised 
and clearly need to be dissected ın the light of 
placental vasculature morphology. 

Given that successful haemochorial placenta- 
tion is an important determinant in pregnancy 
outcome, assessment of the uteroplacental cir- 
culation may be a useful adjunct to current ante- 
natal tests of uteroplacental well-function. 
Interest has rightly focused on the use of Dop- 
pler ultrasound, including colour-flow Doppler 
systems. Unfortunately, while a good correla- 
tion exists between resistance index from Dop- 
pler flow velocity studies of the uterine arteries 
and the morphology of the placental bed spiral 
arteries (Khong et al. 1984) other factors such as 
maternal plasma volume (Steel et al. 1990) and 
blood pressure (Gerretsen et al 1981) clearly 
interact in determining flow. 

It is some 34 years since chance threw Dixon, a 
British obstetrician who was fascinated by the 
local high incidence of pre-eclampsia, and 
Robertson, a pathologist with a growing reputa- 
tion in cardiovascular pathology, together in 
Jamaica (Robertson et al. 1984). They devised a 
method of sampling the placental bed (Dixon & 
Robertson 1958) that has generated a remark- 
able insight into the importance of adequate 
haemochorial placentation in human pregnancy 
by allowing large numbers of cases to be studied. 
In stimulating these developments as well as pro- 
viding biopsy material for attempts to elucidate 
features of materno-trophoblastic interaction 
that allow or restrain trophoblast migration and, 
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hence, an understanding of the placentation pro- 

cess, the perspicacity of Robertson, Brosens and 
Dixon cannot be gainssaid. 
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Elective section after two sections—where’s the 


evidence? 


Many clinicians agree that an elective caesarean 
section at term is necessary when a woman has 
been delivered twice by caesarean section. It is 
generally assumed that there is a considerable 
weight of historical evidence in favour of this 
management but close inspection of the relevant 
publications reveals a plethora of unsupported 
personal opinion quoted, misquoted and para- 
phrased until the rule ‘twice a section always a 
section’ has become ingrained within our 
practice. 

One of the earliest authors providing us with 
an unsupported opinion was O’Donel Browne 
(1951) who said that the woman who has already 
had several lower segment operations runs an 
increasingly greater risk of rupture if submitted 
to labour, for the unavoidable formation of scar 
tissue at the site of operation weakens the lower 
segment. Two years later Harris (1953) said that 
he rejected patients (from a trial of labour) who 


gave a history of several previous caesarean sec- 
tions, believing that repeated assaults on the 
uterine musculature were not conducive to the 
formation of strong scar tissue. His opinion was 
quoted by Lavin et al. (1982) and Tahilramaney 
et al. (1984) without reference to his lack of sup- 
porting data. The opinion seemed a popular 
one, Kaltreider & Krone (1959) stated, again 
without evidence, that vaginal delivery after 
more than one caesarean section was ‘not 
generally recommended’. Even as recently as 
the last decade personal opinions have 
abounded, O’Sullivan et al. (1981) laid down 
their unsupported criteria for allowing a tnal of 
scar, their first being that the patient should have 
only one scar, Flamm et al. (1984) felt that more 
than one previous caesarean section was a 
contraindication to a trial of labour but pro- 
duced no supporting evidence, Bider et al. 
(1990) stated that: “We do not allow patients 


1200 Commentaries 


with two previous caesarean sections to deliver 
vaginally’, but had to admit that this policy was 
quite arbitrary. 

Examples exist whereby authors who made no 
mention of women with more than one section 
are later quoted as having given an authoritative 
opinion on the subject, e.g. Pauerstein et al. 
(1969) are reported by Lavin ef al. (1982) as 
having said that they believed having more than 
one section increased the risk (of scar rupture), 
in fact Pauerstein et al. (1969) made no mention 
of such women. 

McGarry (1969) is quoted by Lavin et al. 
(1982) in that he believed there to be an 
increased risk associated with more than one 
previous section. In fact McGarry (1969) 
acknowledged previous work illustrating the 
safety of such a labour and allowed two such 
women to do so. He did write: ‘it seems reason- 
able that patients who have had two previous 
sections should not be submitted to the anxieties 
attendant on attempts at vaginal delivery especi- 
ally since the attempt may be unsuccessful 
because of inefficient uterine action or fetal dis- 
tress even if scar rupture does not occur’ His 
concern for the feelings of pregnant women is 
laudable, his paternalistic attitude questionable. 

When figures have been produced, some have 
been interpreted in a most unusual manner; 
Donnelly & Franzoni (1964) reported a series of 
219755 deliveries containing an unknown 
number of patients with a caesarean section Scar. 
They argued that because four out of every 10 
ruptures of caesarean section scars that occurred 
before labour did so in women with more than 
one scar, ‘this statistic reaffirms the necessity for 
elective repeat caesarean section in any patient 
who has had more than one section’. Later the 
same authors (Donnelly & Franzoni 1967) pro- 
duced guidelines for the selection of patients for 
trial of scar. Their first was that ‘any patient who 
has had more than one caesarean section... 
should be excluded from consideration for 
vaginal delivery’. This was after reporting a 
series of 2904 patients with between one and 
four section scars, who suffered 13 ruptures (five 
of these before labour) of which three occurred 
in those with more than one scar.. There is no 
logical connection between the statistics pre- 
sented and the conclusions drawn. 

Case et al. (1971) reported an almost identical 
uterine rupture rate of 0-69% in 1299 and 0-67% 
in 297 women with one and two céesarean sec- 
tion scars respectively. Porreco & Meier (1983) 


cited this as a comment on the safety of allowing 
a trial of scar to occur. Besides failing to note the 
practicatly identical incidence of scar rupture in 
women with two scars as compared with those 
with one, they failed to report that the work by 
Case et al. (1971) was on findings at elective cae- 
sarean section and made no reference to the 
safety of trials of scar. 

Tahılramaney et al. (1984) quote Schmitz & 
Gajewski (1951) as saying that multiple scars 
predispose to uterine dehiscence, Schmitz & 
Gajewski (1951) had reported a rupture rate of 
1-1% among 128 with two scars and 1:9% 
amongst 320 with one scar, but had made no 
mention of the relative proportions of each 
group electively sectioned. The same paper also 
quotes Pedowitz & Schwartz (1957) as saying the 
same thing, albeit to a degree that was not statis- 
tically significant, when their figures did not 
include trials of scar. 

As the number of references containing 
advice has mounted, clinicians have naturally 
shied away from allowing these women to be 
delivered vaginally. Together with the intention 
of reporting homogeneous groups when publish- 
ing series of trials of scar this has led to 
researchers excluding such women from their 
prospective series. Later researchers have then 
tended ‘to automatically assume that this was 
because of a proven concern about the rate of 
uterine rupture. For example, Lavin et al. (1982) 
reported that Gibbs (1980) believed that the 
presence of more than one scar increased the 
risk of uterine rupture but, in fact, Gibbs merely 
excluded such women from his series of delive- 
ries, he gave no reasons why. 

There is no conclusive proof of an increased 
risk of scar dehiscence during labour after two 
caesarean sections and the manner in which we 
have come to believe that there is should be an 
embarrassment to all who consider obstetrics to 
be a scientific speciality. Enlightened auth- 
orities, albeit frequently responsible for the per- 
petuation of the myth in their references to the 
literature, have presented what is now a con- 
siderable weight of evidence that labounng with 
two scars is no more of a risk than with one. 
More importantly from the clinical viewpoint, 
they have failed to show any advantage from an 
elective abdominal delivery in these cases 
(Novas et al. 1989; Phelan et al. 1989; Hansell et 
al. 1990). Early work is marred by poor method- 
ology and a high prevalence of classical section 
scars amongst study populations and previous 


reviewers have noted how the relevant figures 
are often irretrievable from series reporting 
overviews of vaginal birth after caesarean 
(VBAC) (Enkin 1989). Arriving at a completely 
satisfactory summary of the facts is further ham- 
pered by varying study populations, selected for 
vaginal delivery upon different criteria, man- 
aged differently in labour for varying amounts of 
time. Terminology regarding scar complications 
also varies. 

Even so, the current literature records the 
paucity of scar complications arising from 
attempts at a vaginal delivery. Novas et al. 
(1989); Phelan et al (1989) and Hansell et al. 
(1990) have recorded between them 557 trials of 
scar in women having had two caesarean sec- 
tions, 11 dehiscences were diagnosed, no 
maternal or fetal mortality resulted. The same 
three series all report a higher dehiscence rate at 
elective caesarean section allowing one to make 
the inference that the presence of asymptomatic 
and presumably bloodless scar defects is not 
being diagnosed following successful vaginal 
delivery. 

The vaginal delivery rates from trials of scar 
after two caesarean sections are consistently 
high, despite exclusion categories set by authors 
which vary qualitatively and hence quantita- 
tively in the percentage of women with two scars 
allowed to labour. Figures range from 69% 
(Phelan et al. 1989) to 82% (Stovall et al. 1987). 

The potential for a vaginal delivery is partially 
preserved even if one of the patients’ previous 
deliveries was for cephalopelvic disproportion/ 
failure to progress/dystocia; 78% (Porrecco & 
Meier 1983), 70% (Farmakides et al. 1987) and 
50% (Hansell et al. 1990) are typical statistics. 
Phelan et al. (1989) was even able to achieve a 
56% vaginal delivery rate in those who had had 
two caesareans sections for cephalopelvic dis- 
proportion (CPD), this figure compares favour- 
ably to the 67% vaginal delivery rate described 
by Rosen et al. (1990) ın their meta-analysis of 
labours after one section for CPD. It must also 
throw some doubt on the very existence of CPD 
as a necessarily recurrent phenomenon as a pro- 
portion of these infants were larger than their 
predecessors. 

Obstetricians should remember that to allowa 
patient to labour is not a treatment, it is a vir- 
tually unavoidable consequence of pregnancy. If 
we are to perform a surgical procedure in order 
to circumvent labour we should have a clear 
indication. The historical evidence does not pro- 
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vide one and current publications indicate that 
we do not appear to benefit our patients by 
delivering them electively by caesarean section. 
We would do well to attend the words of Ber- 
trand Russell (1957): ‘If you have an opinion 
about any matter it should be based on ascer- 
tained facts, not upon hope, or fear, or 
prejudice’. 
Lawrence J. Roberts 
Senior Specialist in Obstetrics and Gynaecology 
Department of Obstetrics and Gynaecology 
Cambridge Miltary Hospital 
Aldershot 
Hants 
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Abortion in Poland 


When I write these words, the beginning of July 
1991, abortion is still legal in Poland. Two years 
of passionate discussion and debates have not 
concluded in any unequivocal resolution. On 15 
Jine the lower house of the Polish Parliament 
(Sejm) decided to adjourn the debete. The abor- 
tion bill, argued members of Parliament from 
the Democratic Union Caucus—a new party 
which emerged from the right wing of the former 
Solidarity—is too fundamental an issue to be 
accepted in haste. It ought to be a complex docu- 
ment covering all issues concerning maternity 
and institutional care for unborn and unwanted 
children. The good—-argued Mrs J. Hennelowa, 
a journalist from the Catholic Tygodnik Pows- 
zechny and a member of Parliament—must be 
done well. The first item on the parliamentary 
agenda is now a new general election procedure. 
In the autumn the Poles are to elect the first 
really democratic Parliament. It seems evident 
that politics is much more important than abor- 
tion. However, from the very begmning until its 
quite unexpected culmination in June, the Polish 
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controversy on abortion was a classical example 
of political conflict. Nobody cared about any 
subtle moral or metaphysical arguments. It was 
evident that who wins the abortion debate will 
control the political situation in Poland. 

This is how the issue began. Since 1956 there 
has been a law in Poland which permits a woman 
to have an abortion for medical and social 
reasons, and when conception is the result of 
rape. The ‘social reasons’ clause is flexible 
enough to cover all cases when abortion is per- 
formed for reasons other than rape or medical 
indications. In fact, until recently the present 
law allowed an abortion on demand and without 
a set time limit, though it was established custom 
not to perform it beyond the first trimester. 
When in the late 1980s the Solidarity movement 
recovered from the blows inflicted by martial law 
it had changed its tactics of political fighting. It 
was no longer the frontal attack against existing 
law and political institutions with spectacular 
strikes and street rallies. It was simply support 
for all forms of political dissatisfaction in the 


country. I do not claim, of course, that it was the 
Solidarity leaders who decided to raise the ques- 
tion of abortion. But when in spring 1989 a group 
of Catholic intellectuals from Wroclaw prepared 
a draft of the new abortion law it suddenly got 
quite strong support from the Church and right 
wing circles of Solidarity. It was argued that the 
existing Abortion Act was a shameful relic of the 
Communist regime and a symbol of the Soviet 
domination. It was argued that it was a mortal 
threat to ‘the biological substance of the nation’ 
and that the total overcoming of the Marxist and 
Communist heritage in Poland demanded abol- 
ishing the old law and imposing a total ban on 
abortion. 

Indeed, the new draft of the abortion law 
called ‘On legal protection of the conceived 
child’ was very radical. The core of the proposed 
new legislation was the section in which it has 
been declared that ‘each human being has a legal 
capacity from the moment of conception’. 
Hence: ‘who causes death of the conceived child 
if subject to punishment of up to three years 
deprivation of liberty.’ This meant in fact that 
each woman and each doctor involved in the per- 
formance of an abortion would risk up to three 
years ın jail. The proposal, which was overtly 
inspired by, and received very strong backing 
from, the Roman Catholic Church, stirred up 
unprecedented debate in the mass-media, 
churches, universities, and even in educational 
institutions. 

The government seemed deliberately to avoid 
taking sides in the controversy. This led some 
observers to speculate that the abortion contro- 
versy was really to the advantage of the State and 
the ruling Communist party because it was 
expected that it would discourage women from 
casting their votes for the Church-supported 
Solidarity candidates. 

In the last two years, after a total collapse of 
the Communist regime in Poland, the Polish 
Parliament has been debating four different 
drafts of the new law on abortion. The first three 
(Wroclaw project, the President’s of the Senate 
project and the Senate commission project) were 
unanimous in radical condemnation of abortion. 
They have differed only with regard to whether a 
woman should be prosecuted for undergoing an 
abortion, how many years in jail a doctor perfor- 
ming an abortion and his accomplice should 
spend, and whether the new law should allow for 
any exceptions (e.g , in case of rape, congenital 
handicaps of the, fetus or when pregnancy 
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endangers the life of the woman). The fourth 
project proposed by a group of liberal members 
of Parliament in March this year, although con- 
demning abortion as a method of family plan- 
ning, nevertheless allowed for termination of 
pregnancy in such cases as danger for the health 
or life of the woman, congenital conditions of 
the fetus, rape, or some serious social reasons. 

At present the situation is rather odd. The old 
law has not been abolished but it is much more 
difficult to have a legal abortion than a year or 
two ago. On 30 April 1990 the Minister of Health 
and Social Care issued a new executory pro- 
vision to the Abortion Law of 1956. According 
to these regulations if a woman requests abor- 
tion for social reasons she must provide the doc- 
tor with a written declaration of her intention 
and the doctor, after explaining the harmful 
effects of abortion, should try to discourage her 
from it. If the woman still insist on abortion the 
doctor should consult another specialist and 
should request from her a certificate that she has 
been interviewed by a certificated psychologist 
about her life conditions and reasons for wanting 
an abortion. If there are no medical reasons for 
abortion, if the doctor is not persuaded by the 
arguments of the woman about her difficult life 
situation, or if the pregnancy continues more 
than 12 weeks, then the woman cannot demand 
an abortion. 

In summer last year there was only one gynae- 
cological ward in Warsaw with a psychologist 
working full-time and most of the Polish psycho- 
logists feel they are not properly qualified to 
advise on abortion issues. 

It is difficult to predict the results of the next 
ballot on the abortion bill as it depends on the 
political situation in Poland which is far from 
stable. 

The Church, perhaps the best organized and 
most powerful political force in Poland, claims 
that the State should not be separated from the 
Church. The Polish bishops demand that the 
constitution should declare the nght to life from 
conception as well as the right to religious edu- 
cation in every kind of school. (in fact since 
October last year the Catholic religion is taught 
in all schools and kindergartens). ‘We believe’, 
say the Polish bishops, ‘that the time has come 
when we must reject the false and harmful 
belief—-which unfortunately is grounded in 
social consciousness—that a secular state 1s per- 
ceived as the only and fundamental guarantee of 
freedom and equality of the citizens’ (Gazeta 
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wyborcza, 25 April 1991). If the Church suc- 
ceeds in maintaining its moral and political 
supremacy in Poland it will mean not only a total 
ban on abortion but also a ban on selling contra- 
ceptives. (The IVF programmes have been 
already suspended.) 

On the other hand, the State is too weak and 
inexperienced to oppose or mediate between 
different pressure groups. For more than 40 
years of Communist oppression in Poland the 
Church was indeed immensely important in the 
fight to protect and preserve the national iden- 
tity. Many politicians from the new political par- 
ties refer now to Christian social ethics and the 
moral authority of the Church simply to gain the 
Church’s blessing and political support of the 
electorate. In fact, before the general election in 
summer 1989, the abortion issue was a kind of 
litmus paper for most candidates. If they were 
pro-choicers it was interpreted as support for the 
Communist regime. 

There is also a problem of how to protect the 
rights of minorities. One cannot, of course, treat 
women as a minority. But in fact they do not 
have much say in the present debate and their 
protests are simply ignored. The women’s liber- 
ation movement did not get through to Eastern 
Europe. Many Catholic members of Parliament 
would rather see women stay at home and look 
after children. 

The situation of the medical profession is 
particularly difficult. Though the Polish Medical 


Association decided not to take any official 
position in the debate, considering it a question 
of conscience, nevertheless there is strong pres- 
sure to withhold abortion from the State hospi- 
tals and clinics. In May 1990, referring to the 
Aprl instruction of the Ministry of Health, the 
medical staff of the Institute of Gynecology and 
Obstetrics at the Medical Academy in Cracow 
decided not to perform abortions. Women may, 
of course, have an abortion outside the national 
health care system but when it is performed on a 
private basis it costs up to US$80. The starting 
salary for a young teacher is approximately 
US$110 per month. A competent and well- 
informed person told me recently that we may 
soon expect a special instruction from the Minis- 
try of Health forbidding any abortions in private 
surgeries. 

Whatever is the final decision of the Sejm, one 
thing ıs absolutely certain: it is a bad time for 
Polish women. It is also a bad time for those of 
the medical profession who are responsible for 
women’s health. 
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Erythrocyte hydration in normal human pregnancy 
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Abstract 


Objective-—To determine whether the fall in plasma osmolality in normal human 
pregnancy resulted in cellular overhydration. 

Design—-The changes in erythrocyte hydration, potassium and total osmoles in 
response to a decrease in osmolality ın vitro and associated with the fall in 
plasma osmolality in normal pregnancy were determined. 

Subjects—-Fifty-one women were studied serially during pregnancy and again 20 
weeks after delivery. 

Results—-Erythrocytes from pregnant women exposed im vitro to a 29-9% 
osmolality decrement had a 28-5% increase ın cell hydration. At 14 weeks 
gestation although plasma osmolality was lower than after delivery (281-1 vs 
291-6 mosmol/kg; P<0-001) both erythrocyte hydration (1-83 I/kg dry weight 
cells) and potassium (264 mmol/kg) contents were reduced from the 
nonpregnant values (1:88 l/kg; P<0-01; 272 mmol/kg; P<0-001). For the 
remainder of pregnancy plasma osmolality remained at this lower level but cell 
hydration and potassium both increased to values at 38 weeks gestation that 
were greater than in the nonpregnant state (1-92 vs 1-88 I/kg, 287 vs 272 mmol/ 
kg). 

Conclusions—These findings suggest that a loss of cell osmoles may be a primary 
event affecting cell hydration in pregnancy and plasma osmolality is then 
reduced to maintain normal cell hydration. Subsequent changes in cell 


hydration were led by changes in intracellular osmole content. 


All cells are freely permeable to water and there- 
fore there is osmotic equilibrium across the cell 
membrane (Macknight & Leaf 1977; Macknight 
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1985; Alberts 1989). Plasma osmolality is 
normally controlled within narrow limits, pre- 
sumably to ensure constant cellular hydration. 
However, normal human pregnancy is charac- 
terized by a reduction in plasma osmolality of 10 
mosmole/kg, which is significant by 10 weeks 
gestation and maintained until term (Davison 
1981; Lindheimer et al. 1989). This hypo-osmo- 
lar plasma must be at osmotic equilibrium with 
the intra-erythrocyte contents so that either an 
increase in cell water or a reduction in intracel- 
lular osmotic content could be expected during 
pregnancy (Durr 1989). 

The resetting of the osmostat is perceived as 
normal by the pregnant woman and she dnnks 
and excretes a water load normally (Davison 
1984) which may indicate that cellular hydration 
ıs also normal. It is interesting that pathological 
evidence indicates that a reduction in plasma 
osmolality may accompany a reduction in cell 
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osmolytes, particularly potassium (Flear & 
Singh 1973). If the hypo-osmolar plasma in preg- 
nancy is inappropriate for cell hydration then we 
would expect to find an increase in cell hydra- 
tion, as we have found in hyponatraemia 
(unpublished observations); if it is appropriate 
for cell hydration because of a loss of cell osmo- 
lytes, then cell hydration should be normal. 
Cellular hydration is difficult to measure 
under in vivo conditions but erythrocytes are 
uniquely suited to this purpose. Erythrocytes 
can be rapidly collected from whole blood with- 
out washing so that they are maintained under in 
vivo conditions as far as possible. Some authors 
have reported evidence that young erythrocytes 
can compensate for the swelling caused by a 
decrease in external osmolality by reducing their 
osmolyte content, probably mainly potassium 
(Ellory & Hall 1988; O’Neill 1987) However, 
mature human erythrocytes do not Aave the abil- 
ity to cope with marked fluctuations in external 
osmolality by adjusting their internal osmolyte 
content (Ellory et al. 1986; Brugnara 1987). 
Therefore, when exposed to a hypo-osmolar 
solution, mature human erythrocytes will swell 
with an increase in cellular hydration. This 
response has been studied i vitro with artifical 
manipulation of external osmolality (Solomon 
1971). Therefore the changes in erythrocyte 
hydration, total osmoles and potassium con- 
tents, may be useful in giving an insight to the 
osmolality changes during human pregnancy. 
This study was undertaken to determine 
whether there was a change in erythrocyte 
hydration or total osmolyte content, or both, 
associated with the osmolality decrement in 
normal human pregnancy. Because there is 
some doubt about the importance of erythrocyte 
age im the response to osmotic changes, both 
young and mature erythrocytes wre studied. 


Subjects and methods 


Normotensive primigravid pregnant women 

with uncomplicated singleton pregnancies were 

studied serially at 14, 20, 26, 32, and 38 weeks 

„=+ gestation, and again 20 weeks after delivery, 

n a, when, they acted as their own nonpregnant con- 
ae *trolé No woman was taking any medication 

other than iron supplementation in the second 

' “Ss"half Of pregnancy (4 subjects). Ethical approval 

was-pbtained from the joint ethics committee of 

š k Nelli Health Authority and the University 
ae ae ewcastle-upon-Tyne, verbal consent was 


iad 


a 


obtained from the women. Sixty women were 
enrolled in the study, of whom 51 had a normal 
pregnancy. The data from these women were 
used for analysis. 

With the woman in a semi-recumbent position 
for 20 min, a 20 ml sample of blood was collected 
from an antecubital vein into tubes containing 
lithium heparin. Analyses were undertaken 
within 2 h of collection. Blood samples were cen- 
trifuged at 2000 g for 3 min at 4°C, plasma was 
removed and the buffy coat was discarded. The 
plasma osmolality was measured in duplicate by 
freezing point depression on a Camlab osmom- 
eter (Camlab Ltd, Nuffield Road, Cambndge, 
England). 

The packed erythrocytes were not washed but 
kept ın maternal plasma so that conditions were 
maintained as close as possible to those m vivo. 
They were transferred to 6x45 mm polythene 
tubes and centrifuged at 15000 g for 15 min ın a 
fixed angle centrifuge head as described by 
Murphy (1973). Adjacent slices were then taken 
from the top and middle 10% of the tube to give 
respectively young and mature erythrocytes. In 
each case one slice was weighed before and after 
drying to constant weight m an oven at 50°C for 
24 h. The cell hydration was calculated from the 
change in weight as litres/kg dry cell weight. The 
other slice was also weighed before disruption in 
4 ml of 1-5 mmol/l CsCl containing 0-1% Triton 
X-100 and the potassium concentration was 
measured using an IL943 flame photometer 
(Instrumentation Laboratory, Warrington, 
England). The erythrocyte potassium was 
expressed as mmol/kg dry cell weight. Measure- 
ments of hydration and potassium each had a 
coefficient of variation of 1%. 

To demonstrate that this technique could 
reliably measure differences in erythrocyte 
hydration, we undertook a preliminary in vitro 
study to measure the response of erythrocytes 
from pregnant women to a change in external 
osmolality. Four 1 ml aliquots of red cells from 
four pregnant women were washed and incu- 
bated in 2 ml of MgCl, at one of four different 
osmolalities (230, 261, 288 and 328 mosmole/kg) 
for 10 min at 37°C and then handled as described 
above. 

Although plasma osmolality is usually 
expressed as mosmole/kg of water this 1s equiva- 
lent to 1 litre of water at 25°C. At room temper- 
ature the reciprocal of osmolality can then be 
used to denve the volume of water associated 
with each mosmole. The value of ml of water/ 


mosmole was calculated from 1000/plasma 
osmolality. Since the value in plasma must equal 
that in cell water then, as both cell water and 
plasma osmolality are known, they can be used 
to calculate the total cell osmole content (mos- 
mole/kg dry cell weight). The contribution made 
to the total cell osmole content by potassium can 
then be calculated. 

Statistical analysis was performed using the 
SPSS-PC (v3.1) package (SPSS Inc. 444N. 
Michigan Avenue, Chicago, Illinois 60611) and 
results are expressed as mean (SE) of all data 
obtained at each visit. Some subjects were 
unable to attend all visits and this accounts for 
the small variation in the numbers studied at 
each time point. We have used the regression 
coefficient for each variable with time as a sum- 
mary measure of the changes occurring during 
pregnancy (Matthews et al. 1990). Student’s 
t-test for paired data was then used to test for a 
significant difference in the mean of the regres- 
sion coefficients between the times of interest. 
This approach to the analysis of serial data in 
pregnancy, deriving a summary measure of the 
changes with time, has been used before (Pitkin 
et al. 1979) and in this way we have avoided the 
potentially misleading effect of multiple com- 
parisons on repeated measurements during 


pregnancy. 


Results 


Exposure of the erythrocytes to a range of exter- 
nal osmolalities representing a 29-9% decre- 
ment in osmolality (Fig. 1) resulted in the 
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Fig. 1. The effect of changing external osmolality on 
the water content of erythrocytes from four pregnant 
women. 
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anticipated increment in cell hydration (28-5%), 
but no change in the cell potassium content (Fig. 
2) suggesting that erythrocytes from pregnant 
women behave in the same way as erythrocytes 
from nonpregnant women under in vitro condi- 
tions. This method of measurement of cell 
hydration is appropriate for the detection of 
changes in hydration in response to a change in 
external osmolality. 

Plasma osmolality was lower at 14 weeks ges- 
tation than in the nonpregnant state and erythro- 
cyte hydration was also lower at this time (Table 
1). This change was accompanied by a decrease 
in total cell osmole content (Fig. 3). Although 
the erythrocyte potassium content decreased it 
appeared that a reduction ın other cell osmoles 
also contributed to the lower total cell osmole 
content. But at 14 weeks gestation the erythro- 
cyte potassium content was a significantly 
greater proportion of the total cell osmole con- 
tent than it was in the nonpregnant state (Fig. 4). 

The mature erythrocytes had lower hydration, 
total cell osmoles and potassium than the young 
cells (Table 1), although the differences between 
nonpregnant and 14 weeks gestation were 
similar or slightly greater in mature than young 
erythrocytes. 

Between 14 and 38 weeks gestation, plasma 
osmolality remained constant at a value lower 
than in the nonpregnant state. Erythrocyte 
hydration increased over this period from its low 
value at 14 weeks gestation to a value at 38 weeks 
gestation that was slightly greater than nonpreg- 
nant values (Table 1). This increase in cell hydra- 
tion was accompanied by a marked rise in total 
intracellular osmoles but no change in plasma 
osmolality. These changes appeared to take 
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Table 1. Plasma osmolality and erythrocyte water, potassium and osmole content during pregnancy and after 
delivery in young and mature erythrocytes 





Gestation (weeks) Regression coefficients 
Variable NP 14 20 267 32 38 NP-14 14-38 
Young cells bs 
Plasma osmolality 291-6 281-1 279-9 280-9 280-7 281:7  —0-76 0-014 
(mosmole/kg) (0-9) (0-5) (0-5) (0-4) (0-4) (0-4) P<0-001 n.s. 
eum 
Total erythrocyte osmoles 550 515 513 522 530 S41 —2-66 1-21 
(mosmole/kg) (3) (6) (4) (5) (4) (4) P<0-001 P<0-001 
** 
Erythrocyte water 1:88 1-83 1:83 1:85 1-89 1:92 -—0-0041 0-004 
(l/kg dry weight) (0-01) (0-02) (0-01) (0-02) (0-01) (0-01) P<0-01 P<0-001 
mk w e 
Erythrocyte potassıum 272 264 28 Zz70 207 287 —0-58 0-91 
(mmol/kg dry weight) (2) (2) (2) (2) (2) (2) P<0:002 P<0-001 
+k 
Total osmoles other than K 278 251 245 252 254 254 —1-8 0-37 
(2) (4) (2) (3) (2) (3) P<0-001 n.s. 
Potassium % total osmoles (%) 49-5 51:4 52:2 51:9 52:2 530 0-14 0-057 
(0:2) (0-4) (0-3) (0-2) (0-3) (0:2) P<0-001 P<0-01 
Mature cells ier 
Total erythrocyte osmoles 518 478 486 484 486 492 -3-02 0-57 
(mosmole/kg) (3) (5) (4) (4) (4) (3) P<0-001 P<0-01 
kh 
Erythrocyte water 1:77 170 1-74 172 1:73 176 —0-0063 0-002 
(l/kg dry weight) (0-01) (0-02) (0-01) (0-02) (0-01) (0-01) P<0-001 P<0-01 
uke 
Erythrocyte potassium 252 239 246 244 246 256 —1-05 0-58 
(mmol/kg dry weight) (2) (2) (2) (2) (2) (2) P<0-001 P<0-001 
Total osmoles other than K 266 239 241 241 240 240 —1-97 0-08 
(2) (3) (3) (3) (3) (3) P<0-001 n.s. 
Potassium total osmoles (%) 48-6 50-0 50:6 50-4 50-8 51-6 0-1 0-05 
(0-2) (0:3) (03) (0-3) (0-3) (0-3) P<0-001 P<0-002 
Number 47 47 50 50 50 46 


Results are mean (SEM) values. NP -epresents non-pregnant values obtained at 20 weeks after delivery The 
regression coefficients were calculated with respect to gestation and the probability of the slope being different to 
no change 1s shown. The regression coefficients between NP and 14 weeks were directly compared with those 


between 14 and 38 weeks using a t-test (*P<0-05; **P<0-005; ***P<0-001). 


place between 20 and 38 weeks gestation. The 
change in intracellular osmoles was associated 
with an increase in erythrocyte potassium con- 
tent, which by 38 weeks gestation was markedly 
higher than either after 14 weeks gestation or in 
the nonpregnant state. In contrast, cell osmoles 
other than potassium showed little change 
between 14 and 38 weeks gestation and 
remained lower than in the nonpregnant state. 
Therefore at 38 weeks gestation the erythrocyte 
potassium content was a greater proportion of 
the total cell osmoles than at 14 weeks gestation 
or in the nonpregnant state (Fig. 4). 


The relative changes in erythrocyte osmoles, 
potassium and hydration between 14 and 38 
weeks gestation were the same in the mature and 
the young erythrocytes. However, the hydration 
state and potassium content remained low for 
longer during gestation and the increase in pot- 
assium at 38 weeks gestation was less marked in 
the mature cells. 


Discussion 


In the pregnant women at 14 weeks gestation the 
lower plasma osmolality was not accompanied 
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Fig. 3. The change ın total erythrocyte osmole content 
during normal pregnancy. Data shown are mean and 1 
SEM (O) mature erythrocytes, (@) young 
erythrocytes. 


by an increase in erythrocyte hydration. 
Unexpectedly, there was a significant reduction 
in the cell hydration, an effect opposite to that 
predicted from the in vitro work where exposing 
erythrocytes to a lower external osmolality 
increased cellular hydration. The preliminary 
study confirmed that the technique which was 
used to measure erythrocyte hydration was able 
to measure differences ın cell hydration in 
response to a change in external osmolality. 

The technique used to measure erythrocyte 
hydration was chosen because of the possible 
variations to be found in erythrocyte size. Thus a 
large erythrocyte when normally hydrated may 
have a greater water content than a small eryth- 
rocyte that is overhydrated. In order to avoid 
such confusion in the interpretation of results 
the state of hydration was measured which is the 
ratio of water to cell solids and is independent of 
cell size. This approach assumes that an increase 
in cell solids implies a larger cell that will require 
an increase in water content to maintain normal 
cell hydration. Hence the ratio of cell water to 
cell solids would not change. This should be a 
better indication of cell hydration than the vol- 
ume of water per cell or cell size. 

It is well established that there is osmotic equi- 
librium across the cell membrane so that intra- 
cellular and extracellular osmolalities are 
identical (Macknight & Leaf 1977; Macknight 
1985; Alberts 1989). Therefore when the plasma 
osmolality was reduced during pregnancy it is 
reasonable to assume that there was a compar- 
able reduction in intracellular osmolality that 
could result from a gain of water or a loss of 
osmolytes by the cells. However, at 14 weeks 
gestation when the plasma osmolality was low, 
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the erythrocyte hydration was in fact signifi- 
cantly reduced which can only easily be 
explained by a loss of intracellular osmoles. 
Although plasma osmolality is usually 
expressed as the number of milliosmoles associ- 
ated with a kilogramme of water, this ratio can 
equally well be expressed as the volume of water 
associated with each milliosmole. As there is 
osmotic equilibrium across the cell membrane 
this value is the same through all body water, 
both intracellular and extracellular, except for 
the renal medulla. Since cell water, measured by 
weight, and cell osmolality were known, the 
units of water were compatible and it was poss- 
ible to calculate the total cell osmole content. 
This was significantly lower at 14 weeks ges- 
tation than in the nonpregnant state. The 
decreased cell osmole content could be partly 
accounted for by a decreased potassium content, 
which is the major catiome intracellular osmole, 
but there was also a significant decrease in other 
intracellular osmoles. Furthermore, the 
increased ratio of potassium to total cell osmoles 
at 14 weeks gestation suggested a change in the 
osmotic composition of the cell. In the nonpreg- 
nant state potasstum makes up 49-5% of the cell 
osmole content which increases to 51-4% by 14 
weeks gestation and 53% by 38 weeks. To main- 
tain electro-neutrality, potassium must be 
accompanied by anions and chloride is predom- 
inant, but the intra-erythrocyte chloride content 
is only of the order of 200 mmol/kg dry weight of 
cells (Funder & Wieth 1966). The remaining 
anions must be accounted for by orgamic and 
inorganic phosphates and other anions with a 
valency greater than one so that potasstum does 
not have a one to one molar relation with its 
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Fig. 4. The percentage contnbution made to the total 
erythrocyte osmole content by potassium dumnng 
pregnancy Data shown are the mean 1 SEM (O) 
mature erythrocytes, (@) young erythrocytes 
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anion. Therefore potassium contributes a corre- 
spondingly greater proportion of the cell’s 
osmotic content than its accompanying anions, 
although this cannot be quantified unless the val- 
ency of the anions is known. The change in 
erythrocyte potassium in pregnancy was prob- 
ably accompanied by a corresponding change in 
cell anions. Previous workers have also found 
that erythrocyte potassium and water content 
are reduced in pregnancy but they did not find an 
increase in potassium to greater than nonpreg- 
nant values at term (Herbinger & Wichmann 
1967). However, that study was cross-sectional 
and studied different groups of ten women at six 
points in pregnancy comparing them with a dif- 
ferent nonpregnant control group. 

If the plasma osmolality in the pregnant 
women had stayed in the nonpregnant range 
with the same loss of cell osmoles there would 
have been a substantial decrease in cell hydra- 
tion. Plasma osmolality may fall ir pregnancy to 
prevent this cellular dehydration, which may 
compromise cellular function (Stuart & Ellory 
1988). A recent review of maternal fluid adap- 
tation to pregnancy (Durr 1989) alluded to the 
possibility that the red cell adapts to pregnancy 
by decreasing its solute content and suggested 
that a primary reduction in intracellular solute 
content may be responsible for the resetting of 
the osmostat ın pregnancy. This hypothesis is 
supported by the data in this study. If the 
changes in pregnancy are a cell led phenom- 
enon, presumably related to altered cell metab- 
olism, and the change in plasma osmolality 
occurs to maintain an optimal intracellular 
environment for cell function it may explain why 
the changes occur without disturbance to the 
cells. In pathological states the changes are 
initiated outside the cell which responds as best 
it can but ultimately cell function is compro- 
mised and results in clinical sequelae. Hence in 
hyponatraemic patients there are zhe anticipated 
changes 1n cell hydration and pctassium which 
are predicted from the change in osmolality; the 
erythrocytes are responding to an external 
event. 

Although there is some suggestion (Ellory & 
Hall 1988; O’ Neill 1987) that young erythrocytes 
can compensate for cell swelling by the loss of 
osmoles, mainly potassium, this . mechanism 
seems unlikely during pregnancy for two 
reasons. First, the observed changes were 
similar in both young and mature cells during 
pregnancy. If mature cells do nct have volume 


regulation they should have had a greater over- 
hydration in the reduced plasma osmolality of 
pregnancy than the young cells but there was no 
evidence of an increase in hydration in the more 
mature cells. Second, this volume regulatory 
mechanism requires stimulation by cell swelling, 
but by 14 weeks the erythrocyte hydration was 
reduced, suggesting cell shrinkage rather than 
swelling. It is difficult to comprehend a physio- 
logical control mechanism that would over-com- 
pensate to the extent that a consistent reduction 
in cell hydration would occur. 

The increase in erythrocyte hydration 
between 20 and 38 weeks gestation back to non- 
pregnant values occurred with the continuing 
low plasma osmolality and was explained by an 
increase in total cell osmoles. This suggests that 
the total cell osmole content plays an important 
role in cell volume homeostasis during preg- 
nancy and acts independently of the change in 
external osmolality. Unlike the decrease in cell 
osmoles up to 14 weeks gestation, the increase in 
cell osmoles between 20 and 38 weeks gestation 
could have been completely explained by the 
increase in erythrocyte potassium as there was 
no further significant change in the other cell 
osmoles. A change in total cell osmoles could 
occur because of altered metabolic activity 
within the cell. Changes in acid-base balance and 
erythrocyte metabolism are known to occur 
during normal pregnancy (de Swiet 1980; Rorth 
and Bille Brake 1971; Tsai & de Leeuw 1982). 
Cell potassium would be affected by changes in 
the cell anion content but would also be affected 
by membrane permeability and membrane 
potential (Palmer 1989). It is interesting that the 
fall in erythrocyte potassium at 14 weeks ges- 
tation was accompanied by a similarly marked 
fall in osmoles other than potassium whereas 
between 20 and 38 weeks gestation the change in 
potassium was much more marked than in the 
other osmoles. It is possible that membrane 
physiology in relation to the movement of pot- 
assium was different at these two stages of preg- 
nancy in accordance with the known changes in 
circulating lipids during pregnancy (Fahraeus et 
al. 1985; Desoye et al. 1987). These observations 
suggest that cell osmole content may be impor- 
tant for the determination of cell hydration 
during pregnancy, and raise interesting ques- 
tions about the reason for a low plasma osmolal- 
ity as part of the adaptation to pregnancy. 
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Insufficient remodelling of the uterine connective tissue 


in women with protracted labour 


L. GRANSTRÖM, G.EKMAN, A. MALMSTRÖM 


Abstract 


Objective—To investigate the association between a slow progress of labour and 
insufficient remodelling of the uterine connective tissue. 

Design—An open comperative study. 

Setting—Danderyd Hospital, Department of Obstetrics and Gynaecology, 
referral centre. 

Subjects—Eleven women (study group) in oxytocin augmented labour but with 
an unripe cervix in whom vaginal delivery could not be accomplished and 12 
women (normal labour g-oup) in normally progressing spontaneous labour and 
a favourable cervix but who needed to be delivered by caesarean section due to 
signs of fetal distress. 

Interventions-—At caesarean section tissue specimens were obtained from the 
fundus, the isthmus and the cervix uteri 

Main outcome measures—Collagen concentration and extractability, collageno- 
lytic activity expressed as DNP-peptide hydrolytic activity and the concen- 
trations of sulphated glycosaminoglycans (S-GAG) and hyaluronic acid (HA) in 
the tissue specimens. 

Results—Statistically significantly higher concentrations and lower extractabil- 
ity of collagen in the isthmus and the cervix uteri was found in women with slow 
progress of labour compared with those with normal labour. 
Conclusions—An insuffizient remodelling of the connective tissue in the cervix 


and isthmus uteri may contribute to slow progress of labour. 


Unlike the cervix—a connective tissue organ— 
the body of the uterus functions as a smooth 
muscle organ during labour, but ıt also contains 
considerable amounts of connective tissue. In the 
human uterus the proportion of connective tissue 
changes gradually from the fundus to the cervix 
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being highest in the cervix with a collagen content 
of about 80% (Danforth 1947; Granstrom et al. 
1989; Rorie & Newton 1967; Schwalm & 
Dubrauszky 1966). During pregnancy, and in 
particular just before onset of labour, the cervix 
undergoes a ripening process, clinically recog- 
nized as softening and dilatation of the cervical 
canal. This process corresponds to a reorgan- 
ization of the cervical connective tissue (Uldbjerg 
et al. 1983a). During pregnancy and parturition 
the connective tissue in the body of the uterus is 
also remodelled but not as extensively as that in 
the cervix (Granstrom et al. 1989). The clinical 
relevance of this uterine mpening process for the 
onset and maintenance of effective labour has not 
been investigated. 

The aim of this investigation was to study if pro- 
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tracted labour could be associated with an incom- 
plete ripening of the uterine connective tissue. 


Subjects and methods 


The study included 23 women in term labour who 
were asked to participate in the study before they 
were delivered by caesarean section either for 
failed progress in labour or fetal distress. Women 
with suspected fetal macrosomia and known 
abnormal pelvis were excluded from the study. 
All of them gave informed consent and the inves- 
tigation was approved by the local ethics commit- 
tee of the Karolinska Hospital. 


Study group 


` Eleven of the women had to be delivered by cae- 
sarean section because of failed progress of 
labour and they formed the study group. Their 
mean age was 30-8 years (range 25-39) and their 
mean gestational age 40-7 weeks (range 37-43). 
Seven women were nulliparous; the other four 
were secundigravidae of whom one had hada pre- 
vious normal vaginal delivery and three had been 
delivered by caesarean section, two for slow pro- 
gress in labour and one for fetal distress. Of these 
11 women, two had started labour by rupture of 
the membranes and nine by uterine contractions. 
All the women had a still unripe cervix and had 
been in active labour, defined by at least three 
contractions of 60 s duration within 10 min, fora 
mean of 21 h (range 18-30 b). In addition, all had 
been given intravenous oxytocin for augmenta- 
tion of labour for at least 5 h before abdominal 
delivery (Table 1). 


Comparison group (normal labour) 


The other 12 women had a normal progress in 
labour, but they were delivered by emergency 


caesarean section because fetal distress was sus- 
pected. They formed the comparison group. 
Their mean age was 30-5 years (range 21-39) and 
their mean gestational age 39-7 weeks (range 38- 
41). One woman had had a previous normal 
vaginal delivery. The remaining 11 were nullip- 
arae. All but two women had a spontaneous onset 
of labour with contractions. The other two 
started their labour by rupture of the membranes 
and spontaneous contractions 5 and 6h later, 
respectively. All started labour with a favourable 
cervix and showed adequate progress in labour, 
defined as a cervical dilatation of at least 1 cm/h 
(Table 1). 


Sampling procedure 


Tissue specimens were obtained as described pre- 
viously (Uldbjerg et al. 1983a; Granstrom et al. 
1989). During caesarean section, biopsies were 
taken from the fundus and the isthmus, abdomi- 
nally, and from the anterior lip of the cervix, 
vaginally. The weight of the biopsies varied from 
50 mg to 75 mg after the mucosa and/or perito- 
neum had been cut off. All biopsies were immedi- 
ately immersed in liquid nitrogen and stored at 
—70°C until analysed. 


Analytic methods 


Collagen concentration and extractability. The 
biopsies were cut into pieces <2 mm and delip- 
idated with acetone. They were initially extracted 
three times with 1 ml 0-5 M acetic acid and then 
three times with 1 ml 0-5 M acetic acid containing 
pepsin (1 mg/ml). Extractions (23 h) and centri- 
fugations (1 h at 20 000 g) between these proce- 
dures were performed at 4°C. The material was 
hydrolyzed in 2 ml of 6 M HCI] at 100°C for 17h, 
lyophilized and estimated as hydroxyproline 
according to Stegeman & Stalder (1967). 


Table 1. Clinical data for the two study groups, women with slow progress ın labour and women with normal labour 


Slow progress 


(n = 11) 

Age (years) 30-8 (25-39) 
No of nulliparae 7 
Gestational age (weeks) 40-7 (37-43) 
Cervical dilatation (cm) 3-8 (2-10) 
Height (cm) 163-8 (4-1) 
Duration of established labour (h) 24-6 (4-7) 
Burthweight (g) 3530 (636) 


Results are mean (SD) or mean (range) values 


Normal labour 
(n = 12) 


P value 
(t-test) 95% CI of difference 
30-5 (21-39) 
11 
39-7 (38-41) 
5:2 (2-10) 
164-8 (6-7) 
6:0 (3-6) 
3374 (554) 


0 69 
<0-001 
0-54 


(—3-9 to 5-8) 
(—22 3 to —14-9) 
(—672 to 360) 
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Table 2. Collagen concentration (determined as hydroxyproline) in cervical and uterine tissue from term pregnant 
women with slow progress of labour and from women in normal labour 





Hydroxyproline (ug/mg wet weight) 





Slow progress Normal labour 
Tissue specimen (n = 11) (n = 12) P value 95% CI of difference 
Fundus 7°72 (1:12) 6-53 (0:67) 0-06 (—2.45; 0-07) 
Isthmus 7-7) (1-20) 6-29 (1-40) 0-02 (—2-60, —0-20) 
Cervix 8:88 (1:56) 5-74 (1:28) <0-001 (—4-80, —1-49) 





Results are mean (SD) values (Student’s t-test). 


Collagenolytic activity. Extractiors were per- 
formed essentially as described by Kitamura etal. 
(1980). The specimen was crushed by 10 tons 
pressure during cooling with liquid nitrogen and 
then homogenized in 13 volumes of 0-25% Triton 
X-100, 500 mM Tris, pH 7-3, containing 100 mM 
CaCl, in a TRI-R tissue homogenizer, S61, for 
4 min at 3000 rev/min. The homogenate was cen- 
trifuged at 15 000 g for 20 min at 2°C, whereafter 
the supernatant was diluted with extraction buf- 
fer. The hydrolytic activity against DNP-peptide 
was then assayed as described by Masui et al. 
(1977). The incubation time was 2h and the 
extraction buffer was used as blank. The activity 
was determined against a DNP-peptide (2,4 - din- 
itrophenyl - Pro - Gln - Gly - Ile - Ala - 
Gly-Gln-D-Arg). 


Glycosaminoglycans. The concentrations of hya- 
luronic acid and sulphated glycosaminoglycans 


were determined as hexosamine concentration 
after drying, delipidation with acetone, papain 
digestion and purification on columns of DEAE- 
cellulose (Uldbjerg et al. 1983b; Antonpoulos et 
al. 1964). 


Chemical reagents. Papain (twice crystallized, 
16-40 BAAE units/mg) was purchased from 
Sigma Chemical Co, USA, DEAE cellulose ion 
exchanger (DE-52) from Whatman Ltd, UK, 
and 2,4 - dinitrophenyl - Pro - Gln - Gly - Ile - Ala- 
Gly-Gin-D-Arg (DNP-peptide) from the Protein 
Research Foundation, Japan. All other chemi- 
cals were of analytical grade. 


Results 
Perinatal outcome 


All but one baby in each group had a 5-min Apgar 
score of >7. Mean birthweight did not differ 


Table 3. Percentage of collagen in two extracts and ın the remaining pellet in cervical and uterine tissues from 
women with slow progress of labour and from women with normal labour 


Slow progress Normal labour 
Tissue specimen (n = 11) (n = 12) P value 95% CI of difference 
Extractability ın 0-5 M acetic acid (%" 
Fundus 1-16 (1-26) 0-71 (0:59) 0-48 (—1-81 to 0-92) 
Isthmus 2:06 (2-47) 0-93 (0-63) 0-19 (—2-93 to 0-66) 
Cervix 2:13 (2-01) 1:99 (1:71) 0-89 (—2-31 to 2-02) 
Extractability in 0-5 acetic acid + 1 mg 
pepsin/ml (%) 
Fundus 93-9 (3-26) 92-6 (2-38) 0-47 (—5-14 to 2-54) 
Isthmus 89-3 (74-4-94-6) 94-0 (89-1-98-0) 0-02 
Cervix 70:43 (5:36) 89 05 (5-03) <0-001 (12:27 to 24-96) 
Not extractable (pellet) (%) 
Fundus 4-94 (2-86) 6:7 (2-16) 0-28 (—1 64 to 5-16) 
isthmus 7-95 (5-25-24-3) 50 (0-95-9-8) 0-03 
Cervix 27-67 (5-95) 9-04 (4-01) <0-001 (—24-13 to —11-93) 





Results are mean (SD) values (Student’s t-test) or where values were skewed the median (range) values (Mann- 


Whitney U test) are given. 
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Table 4. Collagenolytic activity expressed as DNP-peptide hydrolytic activity ın cervical and uterine tissues from 
women with slow progress of labour and from women ın normal labour 





DNP-peptide hydrolytic activity 





{units/100 mg wet weight) 

Siow progress Normal labour 
Tissue specimen (n = 11) (n = 12) P value 95% CI of difference 
Fundus 120 (46) 102 (54) 0-53 ( —79 to 43) 
Isthmus 175 (56) 156 (75) 0-54 ( —82 to 44) 
Cervix 339 (145) 305 (121) 0-61 {—171 to 103) 
Results are mean (SD) values (Student’s t-test). 
between the two groups; 3530 g (range 2700- Collagenolytic activity 


4860 g) and 3374 g (range 2440-4 150 g) ın the 
study and comparison groups, respectively 
(Table 1). In each group there was one breech 
presentation, the others were all cephalic. 


Collagen concentration and extractability 


Compared with the normal-labour group, the 
collagen concentration was significantly higher in 
biopsies from the isthmus and the cervix uteri in 
the group with protracted labour (Table 2). Not 
only the concentration of collagen but also the 
arrangement of the collagen fibrils differed, as 
demonstrated by a lower solubilization by pepsin 
in the isthmical and the cervical biopsies (Table 
3). This finding indicates that the cervical tissue of 
women with protracted labour is more inelastic 
and stiff. In the fundus uteri the collagen concen- 
tration was higher in the study group than in the 
normal labour group but the difference was not 
statistically significant (Table 2). In fundus.uteri 
specimens the collagen extractability was similar 
in the two groups (Table 3). 


The collagenolytic activity measured as the 
hydrolytic activity against a DNP-peptide was 
higher in biopsies from all locations in women 
with protracted labour than in those with normal 
labour. However, the differences were not statis- 
tically significant (Table 4). 


Glycosaminoglycans 


The concentration of sulphated glycosaminogly- 
cans quantitated as hexosamine did not differ sig- 
nificantly between the two groups but the 
concentration of hyaluronan was significantly 
lower in samples from the cervix uteri in women 
with prolonged labour (Table 5). 


Discussion 
Cervical ripening expressed as a remodelling of 
the connective tissue has been proven necessary 


for an uncomplicated vaginal delivery (Uldbyerg 
et al. 1983a). In addition insufficient cervical 


Table 5. Sulphated glycosaminoglycans (S-GAG) and hyaluronic acid (HA) (determined as hexosamine) tn 
cervical and uterine tissues from women with slow progress of labour and from women in normal labour) 


Hexosamine (ug/mg wet weight) 
Slow progress Normal! labour 

Tissue specimen (n = 11) (n = 12) P value 95% CI of difference 
S-GAG 

Fundus 0-18 (0-03) 0-16 (0-03) 0-25 (0-06 to 0:02) 

Isthmus 0-18 (0-04) 0-15 (0-04) 0-25 (0-08 to 0-02) 

Cervix 0-14 (0-01) 0-17 (0-03) 0-05 (0 001 to 0-06) 
HA 

Fundus 0-12 (0-04) 0-14 (0-04) 0-56 (0-04 to 0-07) 

Isthmus 0-11 (0-02) 0-12 (0-04) 0-54 (0-03 to 0 06) 

Cervix 0-08 (0 02) 0-12 (0-02) 0-01 (0-01 to 0 06) 


Results are mean (SD) values (Student’s t-test). 
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ripening has been found to contribute to a 
delayed cervical dilatation during active labour 
(Ekman et al. 1986). The corpus and the cervix 
uteri constitute a functional unit but our know- 
ledge of the co-ordination between the myomet- 
rial contractions and the cervical dilatation 
process is incomplete. 

The results from this study indicate the import- 
ance ofa sufficient ripening of the uterine connec- 
tive tissue to accomplish an effective labour. 

The high collagen concentration in combi- 
nation with the low collagen solubilization indi- 
cate a suboptimal disarrangement of the collagen 
fibrils giving an inelastic and stiff tissue. This 
insufficiency may influence the myometnial activ- 
ity in a negative way resulting in an ineffective 
labour. No increased collagenolytic activity was 
found in women with protracted labour. 

The connective tissue composition in the fun- 
dus does not seem to differ between the two 
groups. This might emphasize the importance of 
the lower part of the uterus as well as an optimal 
ripening of the connective tissue for a normal 
labour. 

It is well-known that other facters such as the 
presentation and the weight of the fetus influence 
the progress of labour. We found no such differ- 
ences between the two groups. 

Since the regulatory factors for the remodell- 
ing of the uterine connective tissue are not well- 
known we can only speculate about the process. 
Cytokines like interleukin-I and TGF-B are fac- 
tors which influence the metabolism of the con- 
nective tissue and thus, may be involved in this 
process. Furthermore, inflammatory cells like 
macrophages, neutrophils, mast cells and eosino- 
phils probably play an active role (Jungueira et al 
1980). Finally, the influence of hormones such as 
oestrogens, progesteron and prostaglandins on 
the connective tissue remodelling remains to be 
established. Therefore, future research along 
these lines 1s necessary to give an understanding 
of the molecular mechanism of the ripening pro- 
cess and its importance for a normal progress of 
labour. 
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Fast-scan magnetic resonance imaging of fetal 
anomalies 


ANNE S. GARDEN, A.M. WEINDLING, R. D. GRIFFITHS, P. A. MARTIN 


Abstract 


Objective—To identify those congenital fetal anomalies, previously identified 
by ultrasound scanning, in which fast-scan magnetic resonance imaging 
(F-SMRI) would give additional information for the perinatal management of 
the infants. 

Design—Observational clinical study. 

Setting—Hospital Department of Obstetrics and Gynaecology/Resonance 
Research Centre. 

Subjects—Seven women carrying eight fetuses in whom congenital abnormal- 
ities had been identified using ultrasound scans. The duration of the pregnancies 
was 28 to 39 weeks gestation. 

Interventions—Fast-scan magnetic resonance imaging at between 28 and 39 
weeks gestation. 

Matin outcome measures—Identification of fetal abnormalities. 

Results and conclusions—¥-SMRI was of limited value in the diagnosis of 
further assessment of fetuses with abnormalities of accumulation of tissue fluid. 
Renal anomalies were poorly identified unless associated with cystic formation 
of the kidney. Further study 1s required in the imaging of fetal central nervous 
system anomalies. Until echoplanar imaging is more widely available, MRI does 
not contribute to the diagnosis of cardiac anomalies. F-SMRI appears to be most 
useful in the diagnosis and management of soft tissue gastro intestinal 


abnormalities 


The prenatal diagnosis of congenital abnormal- 
ities of the fetus is an important part of perinatal 
medicine. It is of advantage to neonatal care 


University of Liverpool, Department of Obstetrics 
and Gynaecology 

A. S. GARDEN Senor Lecturer in Obstetrics and 
Gynaecology 

Department of Child Health 

A. M. WEINDLING Senior Lecturer Child Health 


Department of Medicine 
R. D. GRIFFITHS Senior Lecturer in Medicine 


Magnetic Resonance Research Centre 
P. A. MARTIN Development Manager 


Correspondence. A. S. Garden, Department of 
Obstetrics & Gynaecology, Royal Liverpool Univer- 
sity Hospital, Prescot Street, Liverpool L7 8XP 


units and paediatric surgeons to obtain maxi- 
mum information in the antenatal penod so that 
the best preparation can be made for the birth of 
the infant in optimum condition. In addition, the 
more information that can be gained about the 
abnormality before the delivery, the more accu- 
rate and effective is the counselling given to the 
couple. 

Ultrasound scanning is the most commonly 
used imaging technique but there are some 
anomalies which are difficult to detect in utero 
and some patients in whom clear ultrasound 
images cannot be obtained. Magnetic resonance 
imaging (MRI) has been studied to assess its role 
in investigating fetal anatomy (Powell et al. 
1988). Its application, however, has been limited 
by the length of time taken to obtain an image 
with resultant mage degradation due to motion 
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artefact. Fast-scan magnetic resonance 
(F-SMRI) imaging of the fetus has advantages 
over conventional MRI as the imaging times are 
greatly reduced, thus reducing mction artefact 
(Garden ef al. 1988; 1991). The purpose of this 
study was to ascertain in which circumstances 
F-SMRI might give extra information about the 
abnormality which would assist in the manage- 
ment of the mother and her fetus. 


Patients and methods 


Seven women in whom fetal abnormalities were 
suspected or diagnosed by ultrasound examin- 
ation were examined by F-SMRI between 25 and 
39 weeks gestation. Imaging was performed 
using a General Electric ‘Signa’ -5ST system 
using a fast-scan imaging technique already 
described (Garden ef al. 1991). 

Two women in the series had fetuses with gas- 
troschisis; one had a diaphragmatic hernia; one 
had a twin pregnancy with both twins being 
affected by different renal abnormalities; one an 
abnormality confirmed at delivery to be micro- 
hydrancephaly; one fetus was hydropie with cys- 
tic lesions noted in the brain and one fetus had 
mild hydrops and cystic scalp lesions of undeter- 
minate nature. 

Imaging was peformed with the mother lying 
in the right lateral position to prevent supine 
hypotension. Foam padding was used to main- 
tain her position comfortably. Imaging was per- 
formed in a standard manner to obta.n images in 
the maternal axial, sagittal and coronal planes. H 
necessary oblique images were then recorded to 
obtain standard views of the fetus. Echo delay 
time (TE), repetition times (TR), and flip angles 
were varied to achieve optimum fetal images. 
The commonest imaging sequence employed 
was TE 12 ms, TR 25 ms and flip angle of 10°, 
One image slice was produced in 3 5 using this 
sequence 


Results 


Patient 1 


Generalized hydrops and cystic lesions in the 
cerebrum were seen when the patient was exam- 
ined by ultrasound at 29 weeks gestation. 
F-SMRI failed to add information or assist in the 


diagnosis. The hydrops and the cystic lesions of 


the cerebrum could only be seen with difficulty, 
Postmortem examination of this fetus showed 


a male fetus with pleural effusions. Examination 
of the brain revealed friable fibrinous adhesions 
of the base of the brain and cystic softening of 
the cerebrum, possibly the result of intrauterine 
Coxsackie B virus infection, 


Patient 2 


The fetus was examined by ultrasound at 28 
weeks gestation when scalp oedema and ascites 
were noted. Subsequent ultrasound examin- 
ations confirmed these findings and showed a 
cystic lesion on the scalp thought at one examin- 
ation to be a cystic hygroma. Imaging by 
F-SMRI at 28 weeks gestation was again unhelp- 
ful; it was not possible to see the tissue oedema. 
A close examination of the scalp region did con- 
firm the presence of a cystic lesion (Fig. 1) but no 
further information was available. 

The woman was delivered preterm at 33 
weeks gestation and the diagnosis of pulmonary 
lvmphangiectasia was made. The lesions on the 
scalp were found on biopsy to be lymphangioma- 
taconscripta (Thomas et al. 1990). 


Patient 3 


This patient had a twin pregnancy in which both 

twins were suspected of having different renal 

abnormalities. Ultrasound examination had 

shown twin | to have a right multicystic kidney; 
> 


twin 2 was thought to have bilateral dysplastic 
kidneys and a hypoplastic left heart. 





Fig. 1. Fetus at 30 weeks gestation with cystic arca on 
scalp (indicated by arrow). 


F-SMRI at 34 weeks gestation failed to 


demonstrate the bilateral dysplastic kidneys of 


the second twin. The diagnosis of a hypoplastic 
left heart could not be confirmed. the right 
multicystic kidney of the lower twin, however, 
could be clearly seen (Fig. 2). The maternal kid- 
neys could also be seen and were found to be 
normal, 

At birth, the presence of a right multicystic 
kidney in the first twin was confirmed by clinical 
examination and by ultrasound. DMSA scan 
revealed that the right kidney was non-function- 
ing and that the left was slightly hypertrophied. 
The second twin was confirmed to have a hypo- 
plastic left heart and died at 3 h of age. Post- 
mortem examination revealed dysplastic kid- 
neys of Potter type Ila. 


Patient 4 


lhis woman had not attended for antenatal care 
until 28 weeks gestation, which ultrasound 
examination at that time had shown a fetus with 
a small head and hydrocephaly. These findings 
were also noted at a repeat examination 4 weeks 
later. F-SMRI at 32 weeks gestation showed no 
internal structures of the fetal brain (Fig. 3). 
Measurements of the depth of the frontal lobe 
and of the distance from the frontal to the occip- 
ital bone were markedly reduced. 
Microcephaly was confirmed clinically in the 
newborn infant. Ultrasound and CT examin- 
ations suggested microcephaly and hydrance- 
phaly with no cranial structures visible above the 


cerebellum. The infant died at 12 days. Post 





Fig. 2. Twin I—Right multicystic kidney seen (fetal 
spine indicated by small arrow, right multicystic 
kidney by large arrow) 


Fast-scan magnetic resonance imagine 


mortem examination revealed a total bra 


weight of only 70 g 


Patients 5 and 6 


[wo patients had fetuses with gastroschisis 
were imaged by F-SMRI at 35 and 38 weeks 


tation, respectively. In both fetuses the abd 


men, On Sagittal section, was scaphoid 


appearance. Bowel loops could be clearly si 
in the amniotic fluid. By varying the settings 


used, particularly the flip angle, the loop: 
bowel could be seen more clearly (Fig. 4). In 
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of the fetuses. axial sections through the feta 


abdomen showed an eccentric defect of betw 


| and 2 cm in length (Fig. 5). This was confirmi 


following delivery. 
Both infants did well after corrective sure 


Patient 7 


One fetus with a large left sided diaphragm 
hernia was imaged at 39 weeks gestation 


presence of the lesion was confirmed u 


F-SMRI, the bowel being seen to breach the d 
ln 


phragm and displace the heart and Jungs 
erally. The size of the lungs was mark 
reduced (Fig. 6). The patient was delivered 
following day. Clinically the appearance 
birth were those of diaphragmatic hernia 


child died a few hours after birth and post-m 


tem examination was refused 
The findings in these patients are summari 
in Table | 
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Fig. 3. No detail of ictal intracrania | 


scen in fetus with microhvdrancephals 
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Fig. 4. Appearance of loops of bowel (indicated by 
arrows) in ammiotic sac using different flip angles 


Discussion 


Earlier work on the application of MRI in assess- 
ing fetal abnormalities have used conventional 
spin-echo imaging with consequent image dis- 
tortion due to motion artefact. Consequently 
most of the reports have concerned single cases 
with no follow-up or assessment of the role of 
MRI. 

From the present study it can be seen that the 
usefulness of MRI depends on the fetal 
abnormality. The abnormal accumulation of tis- 
sue fluid in hydrops or cystic subcutaneous struc- 
tures was not well seen. McCarthy et al. (1985) 
imaged a fetus with cystic hygroma using con- 
ventional MRI scanning and commented on 





Fig. 5. Axial images of fetus with gastroschisis showing 


extent of lesion (small arrows indicate intact anterior 
abdominal wall, large arrow indicates defect) 


their inability to see the lesion. They concluded 
that this was due to the similar relaxation be- 
haviour of the amniotic fluid and the fluid in the 
cystic hygroma and limited spatial resolution 
preventing imaging of the membrane. The two 
pregnancies in this series were imaged at early 
gestations which probably contributed to the 
poor imaging due to limited spatial resolution, 
Other work still in progress in our unit suggests 
that. even using a fast scan imaging technique. 
MRI ts of limited value before 34 weeks 
gestation, 

MRI was unable to diagnose the presence of 
bilateral dysplastic kidneys in the second twin of 
patient 3, but the large right multicystic kidney 
was easily seen in the first twin. McCarthy et al. 
(1985) reported one fetus with urethral agenesis 
presenting with a distended bladder and left 
hydronephrosis on ultrasound imaging. This 
could be seen clearly on MRI, confirming the 
ultrasound diagnosis. The right kidney was dys- 
plastic and that, too, could be seen in contrast to 
our experience. Weinreb et al. (1985), however, 
reported wrongly diagnosing. with MRI, a fetus 
who subsequently died of pulmonary hypoplasia 
and with features of Potter syndrome at birth as 
having bilateral hydronephrosis or cystic kid- 
neys with sufficient renal function to produce 
urine. 

The presence of a hypoplastic left heart in the 
second twin in our patient was not diagnosed by 
F-SMRI. The development of echoplanar imag- 
ing (Stehling er al. 1989) may overcome these 
problems but is not vet widely available. Only 
McCarthy er al. (1984) have reported being able 





Fig. 6. Fetus with diaphragmatic hernia (large arrow) 
at 39 weeks gestation showing in thoracic cavity and 
lateral displacement of heart and lungs (small arrow) 
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Table i. 
Patent Gestation at 
no MRI (weeks) U/S findings MRI findings Pathology at birth 
1 29 Hydrops, cerebral Hydrops and cerebral Pleural effusions, cystic softening of 
cystic lesions cysts seen with cerebrum (possible Coxsackie B 
difficulty infection) 
2 28 Scalp oedema, Cystic scalp lesion Pulmonary lymphangiectasia, 
ascites; cystic lymphangiomata conscripta 
hygroma 
3 34 I Multicystic right Multicystic nght Multicystic right kidney 
kidney kidney Maternal 
kidneys normal 
Ii Dysplastic kidneys, No abnormality seen Potter type I Hypoplastic left 
hypoplastic left Heart heart 
4 32 Microcephaly, Microcephaly, no Microcephaly, hydrancephaly, brain 
hydrocephaly brain tissue identified wt 70g 
5 35 Gastroschisis Abdominal wall Gastroschisis 1-2 cm in length 
defect 1-2 cm 
6 38 Gastroschisis Gastroschisis Gastroschisis 
7 39 Left diaphragmatic Left diaphragmatic Postmortem refused 
hernia hernia, pulmonary 
hypoplasia 


to depict the fetal cardiovascular system by using 
MRI. They concluded that MRI did have poten- 
tial as a second imaging technique after ultra- 
sound but this has not been corroborated by 
other workers. 

Several case reports have discussed the role of 
MRI in the diagnosis of fetal central nervous 
system abnormalities Three were reported by 
McCarthy et al. (1985), two described ventri- 
culomegaly in which the images obtained by 
MRI were better than those by ultrasound and 
the third fetus had an equivocal ultrasound 
examination from which they were not able to 
decide if the fetus had an abnormality of the pos- 
terior cranial fossa. MRI clearly depicted the 
contents of the posterior fossa as normal. Thick- 
man et al. (1984) reported three fetal cerebral 
abnormalities imaged by both MRI and ultra- 
sound. One had hydrocephalus, one had holo- 
prosencephaly, and one diffuse brain oedema 
secondary to fetal death. In all three patients, 
MRI defined the intracranial structures well. 
Three patients in a series reported by William- 
son et al. (1989) had intracranial abnormalities. 
One fetus had hydrocephaly; one had inience- 
phaly and one had an encephalocoele associated 
with Meckel-Gruber syndrome. As a conven- 
tional spin-echo imaging technique was used, 


they had to abolish fetal movement by fetal 
neuromuscular blockade with pancuronium. 
They did, however, obtain particularly good MR 
images of the central nervous system and spinal 
cord. In the patient with Meckel-Gruber syn- 
drome, the herniation of the brain contents into 
the sac could be seen by MRI. This could not be 
demonstrated by ultrasound due to the problem 
of oligohydramnios. 

In our first patient the cystic lesions in the 
cerebrum could be seen only with difficulty. This 
patient was, however, imaged at an early ges- 
tation and this may be a contributory factor. The 
absence of any intracranial structures on post- 
mortem examination in patient 4 was in keeping 
with the MRI findings. The diagnosis of micro- 
cephaly was easily confirmed by MRI as the 
remainder of the facial skeleton could be easily 
assessed. The sloping forehead which is classi- 
cally associated with microcephaly could also be 
clearly seen. 

The soft-tissue gastrointestinal abnormalities 
of gastroschisis and diaphragmatic hernia were 
well demonstrated by MRI. In the two fetuses 
with gastroschisis, the abdominal wall profile in 
the sagittal plane was abnormal and loops of 
bowel could be seen in the defect in the axial sec- 
tions of one of the fetuses. The information was 
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of benefit to the paediatric surgeons when coun- 
selling the pregnant woman before delivery. 
Measurements of soft tissue defects are difficult 
using ultrasound. 

Stehling et al. (1989) also reported imaging a 
patient with gastroschisis using echo-planar 
MRI. They were able to image the gap in the 
abdominal wall and the prolapsed intestine. 
They also reported imaging a patient with dia- 
phragmatic hernia. As most of these lesions are 
left sided, the prenatal diagnosis of diaphrag- 
matic hernia using ultrasound usually depends 
on cardiac displacement to the right side of the 
chest cavity. Diagnosis of a right sided defect can 
be difficult because of the similar echogenecity 
of the liver and the lung on ultrasound. The 
appearances of liver, lung and bowel using MRI 
are very different and so should provide a useful 
adjunct to diagnosis. In addition, as in our last 
patient, the degree of pulmonary hypoplasia can 
be assessed which has an important bearing on 
prognosis 

We concluded that MRI has limited value in 
the diagnosis or further assessment of fetuses 
with abnormalities of tissue fluid. It is also of lim- 
ited benefit in renal abnormalities unless the 
abnormality causes dilatation or cystic forma- 
tion of the kidney. At present there is no role for 
F-SMRI in the diagnosis of fetal cardiovascular 
anomalies. 

Our experience of central nervous system ana- 
molies is too small to be certain about the role of 
MRI in their management. It mav be that con- 
ventional spin-echo MRI will prove to be better 
than F-SMRI in these cases. The problem of 
image distortion due to fetal movement is not so 
marked in imaging the fetal brain as the head is 
relatively still compared to the rest of the fetal 
body. F-SMRI appeared to be most useful in the 
diagnosis and management of soft-tissue gastro- 
intestinal abnormalities and provided infor- 
mation not available by ultrasound. 

We would agree with Hill et al. - 1988) that it is 
unlikely that MRI will replace ultrasound as the 
primary imaging technique in obstetrics, but it 
can provide extra information in defined 
situations. 
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Fetal heart rate and intrauterine growth 


SIAN M. ROBINSON, TIMOTHY WHEELER, 
MATTHEW C. HAYES, DAVID J.P. BARKER, CLIVE OSMOND 


Abstract 


Obyective—To assess whether fetal heart rate in early and late pregnancy relates 
to size at birth. 

Design—Prospective study of fetal heart rates in early and late pregnancy. 
Setting—Princess Anne Hospital, Southampton. 

Subjects—63 primigravid women. 

Main outcome measures-—-Anthropometric measurements made on the new- 
born infant. 

Results—There were no differences in heart rate between the sexes at 18 weeks 
gestation but by 36 weeks the boys had rates which were 4-4 beats lower than 
those of the girls. Higher fetal heart rate at 18 weeks was associated with lower 
ponderal index, smaller head circumference and smaller mid-arm circumfer- 
ence. There were no trends in fetal heart rate at 36 weeks with any birth 
measurements. 

Conclusion—-Babies born at term who have a pattern of neonatal measurements 
which reflect growth retardation have raised heart rates in early pregnancy. 
Influences which impair fetal growth appear to take effect early in gestation. 


Recent studies have shown that patterns of fetal 
growth are strongly associated with blood pres- 
, sure in adult life (Barker et al. 1989; 1990) In 449 
men and women aged around 50 years blood 
pressure was inversely related to birthweight, 
but was positively associated with placental 
weight. Men and women who had had relatively 
low birthweight but heavy placental weight were 
at the highest risk of developing hypertension. 
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These trends were found in both sexes, and were 
independent of gestation and the main “adult 
influences associated with blood pressure, body 
mass index and alcohol consumption. Further 
analyses of these data characterized two groups 
of babies, born at term, who developed high 
blood pressure as adults. The first were thin, 
having a below average birthweight, head cir- 
cumference and placental weight. The second 
were short ın relation to their head circumfer- 
ence, and had above average birthweight and 
placental weight (Barker et al. 1991). 

The processes established prenatally which 
are associated with thinness at birth, or dispro- 
portionate head size and length, and which lead 
thereafter to high adult blood pressure, are 
unknown. One such process could be the intra- 
uterine ‘setting’ of heart rate, since pulse rate is 
known to relate positively to blood pressure 
both in children and in adults (Barker etal 1989; 
Gillum 1988). 

The aim of the present study was to investigate 
the changes in fetal heart rate occunng during 
gestation, and to relate these to birthweight, pla- 
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` cental weight and anthropometric measure- 
ments made on the infant at birth. 


Subjects and methods 


In total, 75 primigravid women agreed to take 
part in the study out of a series of 86 women 
approached whilst attending their first antenatal 
clinic at the Princess Anne Hospital, Southamp- 
ton. All subjects were normotensive and without 
any relevant medical history. Their mean age 
was 24-7 (SD 4-5) years. Measurements of fetal 
heart rate were made ın early pregnancy (15-21 
weeks) and later pregnancy (34-39 weeks). Ges- 
tational age was determined from the date of the 
last menstrual period, and checked by a routine 
ultrasound scan made in early pregnancy; for 
nine women in whom these were discrepant by 
more than 2 weeks the scan value was used. 
Overall 70 women (93%) completed the study. 
Of the remaining five women, three had fetuses 
who died before 24 weeks gestation and two 
were delivered before a second determination of 
fetal heart rate was made. Two women were not 
included in the analysis because their placental 
weights were not recorded Five women had pre- 
term deliveries (<37 weeks gestation) and were 
also excluded. We present therefore an analysis 
of 63 babies (31 boys and 32 girls). Complica- 
tions occurred in five pregnancies (8%); these 
were mild pregnancy-induced hypertension in 
two, minor antepartum haemorrhage in two and 
anaemia in one. The value taken for the 
mothers’ systolic blood pressure was their high- 
est level recorded in the antenatal clinics during 
pregnancy. The study was approved by the local 
ethics committee. 


Measurement of fetal heart rate 


Fetal heart rate was measured using wide- 
beamed pulsed Doppler ultrasound (Hewlett 
Packard 8041A), over a 20-30 min period whilst 
the woman rested in a semi-recumbent position. 
The fetal heart rate record was divided into 
5-min epochs and the average baseline heart rate 
was calculated for each epoch. The final heart 
rate was usually derived from the average of at 
least four epochs. However, problems were 
encountered in some of the early pregnancy 
recordings when contact with the fetal heart 
could be lost for several minutes as a result of 
fetal activity. In these fetuses the average of at 
least three 5-min epochs was used to derive the 


heart rate. From 34 weeks gestation, heart rate 
was determined during periods of low heart rate 
variation (Wheeler & Murrills 1978; Visser et al. 
1981). All heart rate recordings were analysed at 
the end of the study by the same observer (S.R.) 
and a sample of 95 traces was assessed indepen- 
tly by a second observer (T.W.). The mean 
difference between observers was 0-1 beats/min 
(SD 2-9). Analysis of variation in fetal heart rate 
in early pregnancy, determined in a sample of six 
babies studied on three occasions during the 
same week, showed a within subject standard 
deviation of 1-6 beats/min. 


Anthropometric measurements 


The measurements made on each infant were 
head (maximum occipito-frontal) circumfer- 
ence, chest and mid-arm circumferences, crown- 
heel length and subscapular skinfold thickness. 
All measurements were made three times, with 
the exception of subscapular skinfold thickness 
which was measured once. A mean of the three 
values was calculated. All measurements were 
made by one person (S.R.), 72% were made on 
the second day after delivery and all were made 
within 3 days. 


Data analysis 


Unpaired t-tests were used to compare means 
for the two sexes. Regression was used to exam- 
ine relations between variables. An assessment 
of discordance between placental weight and 
birthweight was made by calculating the pla- 
cental ratio (placental weight/birthweight). The 
fetal heart rate data from the 70 subjects who 
completed the study, including 36 additional 
measurements obtained between 28 and 34 
weeks, were analysed using the LMS method of 
Cole (1988). Standard normal scores for fetal 
heart rates in early (15-21 weeks) or late (34-39 
weeks) pregnancy were derived. These scores 
were transformed to become standardized heart 
rates at 18-0 or 36-0 weeks, permitting direct 
comparison between individuals regardless of 
the exact date of their measurement. 


Results 


Fig. 1 shows the values of fetal heart rate for the 
63 babies. Fetal heart rate fell with advancing 
gestation whilst the spread in values among the 
babies increased. The rate of fall in fetal heart 


Fetal heart rate (beats/min) 











15 20 25 30 35 40 


Gestational age (weeks) 


Fig 1. Fetal heart rates recorded from 63 subjects 
during early (®,n = 63), mid (0O;m=35) and late 
(€; n =63) gestation Centiles derived from 70 
subjects (see Subjects and methods). 


rate changed over the course of gestation, being 
greatest in early pregnancy (15-21 weeks) and 
slowing in later pregnancy (34-39 weeks). 

The mean values of fetal heart rate, standard- 
ized as described, are given in Table 1. At 18 
weeks, values for the two sexes were similar, but 
by 36 weeks a statistically significant difference 
had emerged with boys having heart rates 
4-4 beats/min lower than those of the girls (95% 
CI 0-8-8-0, P = 0-02). The two sexes were of 
similar size at birth. Using a test at the 5% level, 
there were no statistically significant differences 
in average weight, length, head, chest and mid- 
arm circumferences nor in placental weight or 
placental ratio. The girls were, however, fatter 
than the boys, having greater mean subscapular 
skinfold thickness, 5-1mm compared with 
4-Smm (difference 0-7 mm, 95% CI 0-2-1-2, 
P = 0-01), and a higher mean ponderal index 
2:79 compared with 2-67 (difference 0-12, 95% 
CI 0-01-0-23, P = 0-03). 

Mean values of birth measurements and 
maternal blood pressure are given in Table 2. 
Higher heart rate at 18 weeks gestation was asso- 


Table 1. Mean fetal heart rates (beats/min) in early and 
late gestation 


Fetal heart rate (beats/min) 
Gestation Boys Girls 
(weeks) (n = 31) (n = 32) 
18 148-5 (6-1) 148-7 (4-4) 
36 135-7* (8-8) 140-1 (5-3) 


Figures in parentheses are standard deviations 
*P = 0-02 boys vs girls 
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ciated with lower birthweight and smaller head 
circumference but there was no association with 
length. Lower fetal heart rates at 18 weeks 
tended to be associated with a longer gestation 
though this was not statistically significant. 
Allowance for duration of pregnancy reduced, 
but did not abolish, the associations of heart rate 
with birthweight and head circumference. 
Higher fetal heart rate at 18 weeks was associ- 
ated with a lower ponderal index at birth, an 
association which was independent of duration 
of pregnancy. Heart rate was also inversely 
related to mid-arm circumference It was not 
related to placental weight, placental ratio, 
maximum maternal systolic pressure, subscap- 
ular skinfold thickness or chest circumference. 
The slope and 95% CI for the association 
between each birth measurement and fetal heart 
rate at 36 weeks are also given in Table 2. Heart 
rate at 36 weeks was not related to any birth 
Measurement nor to the maternal blood 
pressure. 

Table 3 shows that there was statistically sig- 
nificant associations between ponderal index 
and head circumference (P = 0-0003), mid-arm 
circumference (P <0-0001) and subscapular 
skinfold thickness (P = 0-0004). 

Although maternal systolic pressure was not 
related to fetal heart rate at 18 or 36 weeks 
(Table 2) the magnitude of the fall in heart rate 
over the period was inversely related to the 
maternal blood pressure This relation was not, 
however, statistically significant (P = 0-08). The 
smallest falls in heart rate were found in babies 
of mothers whose maximum systolic blood pres- 
sure was above 130mm Hg, the fall being 8-4 
beats/min compared with 12-3 beats/min in the 
babies whose mothers had a maximum blood 
pressure of <120 mm Hg. There were no signifi- 
cant differences in heart rate between the babies 
of mothers who smoked during pregnancy 
(n = 15) and those who did not smoke (n = 48). 


Discussion 


We have examined fetal heart rates at 18 and 36 
weeks in 63 primigravid women whose babies 
were born at term. The fall in basal fetal heart 
rate with advancing gestation which we found 
accords with the findings of other studies (Daw- 
son et al. 1985; Ibarra-Polo et al. 1972). Our data 
confirm those of Wheeler & Murrills (1978) who 
showed a slowing in the rate of fall together with 
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Table 2. Regressions of birth measurements and maternal blood pressure with fetal heart rate at 18 and 36 weeks 





18 weeks 36 weeks 
Slope Slope 

Dependent vanable Mean (SD) per beat 95% CI P per beat 95% CI P 
Birthweight (g) 3469 (407) 22:0 ~40-9 to-3 1 0-02 0-65 —151 to138 0 93 
Head circumference (cm) 35-0 (13) 0-08 —0-14 to —0 02 0-01 ~0-03 —0-07 to 0-02 0-27 
Length (cm) 50-3 (1-8) ~0-02 ~O-llto 007 0-63 0-01 —00Sto 008 075 
Gestation (weeks) 40-2 (13) —0-05 ~O012to O01 0-09 0 00 -005to 005 0:95 
Ponderal index 

(g/cm? x 100) 273(023) 0-01 ~002to 000 0-01 0 00 —0-0i to Q01 049 
Mid-arm circumference (cm) 10-9 (08) —0-04 —0 08 to 000 0-05 0-01 —0 02 to 004 060 
Placental weight (g) 647 (111) —0-63 —605to 480 0-82 — 1:29 ~5:26to 268 052 
Maxımum maternal systolic 

blood pressure (mmHg) 1265 (9-9) 0-24 ~O70to 022 0:30 0 16 —O18to 0-49 0-36 


an increasing between-fetus variability among 
the values in late pregnancy. 

To our knowledge a difference in fetal heart 
rate between the sexes at 36 weeks has not been 
found in other studies. It 1s possible that by cal- 
culating a ‘standardized’ 36-week value which 
takes into account the important effect of ges- 
tational age upon heart rate, we have been able 
to show a difference which has been obscured in 
studies where this has not been done. The differ- 
ence between the sexes was not explained by size 
at birth. A higher pulse rate of 3 beats/min in 
girls over boys at the age of 10 years has been 
recorded (Barker et al. 1989) and similarly was 
not explained by a difference in height. 

We found that babies who had a lower birth- 
weight, a smaller head circumference at birth 
and who were thin, having a low ponderal index, 
had higher heart rates at 18 weeks gestation. The 
association with lower birthweight and head cir- 
cumference partly resulted from earlier birth in 
babies with higher heart rates. The remainder of 
the association may therefore be due to retarded 
growth. The association of heart rate with 
ponderal index was independent of gestation. 
We found no associations between birth 


measurements and fetal heart rate at 36 weeks 
gestation. This could be due to the small number 
of individuals studied at a time of increasing 
inter-individual variability amongst the values. 
However, Gagnon et al. (1989) report that basal 
fetal heart rates in a group of small-for-gesta- 
tional-age fetuses between 30 and 40 weeks ges- 
tation were similar to those in a group exhibiting 
normal growth. 

Since the association of lower birthweight and 
head size with faster heart rate at 18 weeks partly 
depended on retarded fetal growth rather than 
shorter gestation, it is possible that the faster 
heart rates resulted from the babies already 
being small in mid-gestation. Alternatively the 
faster heart rate could be an early adaptive 
response to adverse influences which later cause 
both growth failure and early delivery. What- 
ever the explanation, our results show that term 
babies with low ponderal indices, small heads, 
thin arms and less subcutaneous fat (Table 3) 
already differ from other babies in early ges- 
tation. A study of men and women aged 50 years 
has shown that such babies have high adult blood 
pressure (Barker et al. 1990). A study of 4-year 
old children similarly showed that they had 


Table 3. Head and mid-arm circumference, and subscapular skinfold thickness in relation to thirds of ponderal 


wdex 

Thirds of 

ponderal Head 
index circumference 

(g/cm? x 100) (cm) 

—2-62 34-4 (1-3) 
—2-81 34-9 (1-4) 
22-81 35-6 (0-9) 


Subscapular 
Mid-arm skinfold 
circumference thickness 
(cm) (mm) 
10-4 (0-8) 4-2 (0-8) 
10-9 (0-8) 4-8 (1-0) 
11-3 (0-7) 5-4 (1-2) 





Figures in parentheses are standard deviations. 


higher systolic blood pressure (Law et al. 1991). 
Our findings suggest that these babies would 
have had raised heart rates in early gestation. 

Maternal blood pressure was not related to 
fetal heart rate at 18 or 36 weeks (Table 2). We 
found, however, that when the highest maternal 
systolic pressure in pregnancy was >130 mm Hg, 
the fall in fetal heart rate during gestation was 
less. This 1s consistent with the findings of Daw- 
son et al, (1985) who demonstrated reduced falls 
in fetal heart rate in the babies of six women who 
became hypertensive compared with controls. 
We found no effect of maternal smoking habits 
on fetal heart rate. 

In conclusion we have shown that babies born 
at term with low ponderal indices and small head 
and mid-arm circumferences have raised heart 
rates in early pregnancy. This pattern of neo- 
natal measurements, which reflects impaired 
fetal growth, has been shown to predict high 
blood pressure in adult life. Intrauterine ‘setting’ 
of heart rate may be one mechanism linking 
impaired fetal growth with later high blood pres- 
sure. The influences which impair growth appear 
to take effect early in gestation and are at pres- 
ent unknown. 
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Chromosome abnormalities detected in chorionic villus 
biopsies of failing pregnancies in a subfertile 


population 


ADRIAN M. LOWER, MARIE T. MULCAHY, JOHN L. YOVICH 


Abstract 


Objective—To determine the range and prevalence of chromosomal abnormal- 
ities occurring in failing pregnancies in subfertile women. 
Design—Prospective biochemical and ultrasound monitoring of all pregnancies 
conceived between 1988 and 1990 in a subfertile population. 

Setting—A single-centre specialist fertility clinic in Perth, Western Australia. 
Subyects—Tissue from 50 early pregnancy losses was successfully cultured for 
chromosomal analysis from 46 pregnancies comprising 29 anembryonic preg- 
nancies, 9 miscarriages and 8 ectopic pregnancies. 

Main outcome measures—Impending pregnancy loss was identified at an early 
stage. Chromosomal analysis was performed on chorionic villi obtained before 
the diagnosis became clinically evident. 

Results—Significant chromosomal abnormalities were identified in 54% (14/26) 
of early pregnancy losses where gamete manipulation was involved and 45% (9/ 
20) of those following spontaneous conception. The most common abnormal- 
ities were trisomies (12 pregnancies, mainly trisomy 16), triploidies (3 preg- 
nancies) and monosomy X (3 pregnancies). An excess of female fetuses was 
noted with only 24% of conceptuses (11/46) bearing a Y chromosome. 
Conclusions—The data indicate a similar rate of chromosomal abnormalities 
underlying pregnancy losses at earlier stages of pregnancy and after infertility 
treatments as that reported from the general population. Gamete manipulation 
does not appear to confer a higher rate of chromosomal abnormalities in ensuing 


pregnancies. 


The diagnosis of pregnancy in women who con- 
ceive after subfertility should be received with 
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cautious optimism as early pregnancy wastage is 
high (25-30%) and includes a 5-6% risk of ecto- 
pic pregnancy (Yovich & Matson 1988; National 
Perinatal Statistics Unit 1990). The underlying 
causes of pregnancy wastage are likely to be 
related to the same factors responsible for 
implantation disorders, namely embryo quality 
and uterine receptivity (Yovich & Lower 1990). 
A major contribution to embryo abnormality 
undoubtedly arises from underlying chromoso- 
mal defects. Previous studies have identified 
chromosome abnormalities in approximately 
50% of the products of conception which were 
karyotyped after miscarriage (Boue et al. 1975; 
Hassold et al. 1980b; Byrne etal. 1985). These 
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studies were performed in the general popula- 
tion and examined the products of conception 
after the diagnosis had been made on clinical 
grounds, in most cases after miscarriage had 
occurred. Since there is a high rate of pregnancy 
wastage in women who conceive after assisted 
conception, monitoring of serum hormone esti- 
mations and serial ultrasound examination is 
offered to women at PIVET Medical Centre 
during the first trimester. This has enabled fail- 
ing pregnancies to be ideritified before the diag- 
nosis becomes clinically obvious (Yovich et al. 
1986). Chorionic villus samples have thus been 
obtained at an earlier stage of gestation provid- 
ing a prospective study of all failing pregnancies 
which occurred in a subfertile population from a 
single centre. 


Subjects and methods 


Subfertile women conceiving at PIVET Medical 
Centre as a result of assisted conception pro- 
cedures, artificial insemination or timed inter- 
course were monitored through the luteal phase 
and the first trimester by serial estimations of 
serum levels of the B-subunit of human chorionic 
gonadotrophin (B-hCG), oestradiol and pro- 
gesterone, with ultrasound examination at 7 
weeks gestation (dated from the last menstrual 
period (LMP) or adjusted LMP) or earlier if 
indicated. Early pregnancy losses were diag- 
nosed according to the following criteria. 


Blighted ovum (Anembryonic pregnancy) 


In 30 women early ultrasound examination 
revealed an empty intrauterine gestation sac 
associated with static or falling serum B-hCG 
levels. Mean gestational age at sampling was 
7-72 weeks (range 7-10 weeks). 


Spontaneous fetal death (miscarriage) 


Eleven women had a diagnosis of absent fetal 
heart activity and failure in growth of the ges- 
tation sac, when positive fetal heart activity had 
previously been diagnosed at ultrasound scan. 
Mean gestational age at sampling was 10-5 
weeks (range 8-17 weeks). 


Ectopic pregnancy 


This was strongly suspected in nine women when 
ultrasound examination failed to confirm the 


presence of an intrauterine gestation sac in 
association with raised serum B-hCG. The diag- 
nosis was confirmed at laparoscopy or laparo- 
tomy. Mean gestational age at sampling was 7-44 
weeks (range 6-8 weeks). 


Chorionic villus sampling 

Chorionic villi were obtained at the time of but 
before surgical termination of pregnancy using a 
malleable Birmingham transcervical aluminium 
catheter (Rocket, London). Specimens were 
immediately examined in the adjacent IVF 
laboratory at x40 magnification using an inver- 
ted microscope. Villi were dissected free from 
any contaminating maternal blood and tissue by 
the embryologist before being placed in a 
Tyrodes based solution with Hepes buffer 
(Quinn et al. 1985) and transported to the cyto- 
genetics laboratory. There the specimen was 
again inspected using an inverted microscope 
and pieces of villi were selected for culture. 
These were washed several times in phosphate 
buffered saline and dissected free of all maternal 
tissue. When readily identifiable villi could not 
be separated, a portion of membraneous tissue 
was selected and cleaned but the specimen was 
classified as products of conception rather than 
confirmed villi. 

The specimen was then minced and cultured 
in Chang’s medium in 5% CO, at 37°C. When 
cultures were confluent they were trypsinized 
and harvested subsequently by the suspension 
method after exposure to Colcemid for approxi- 
mately 3 h, followed by hypotonic treatment and 
fixation in 3:1 methanol/acetic acid. A mini- 
mum of 15 cells were analyzed from each speci- 
men. Identification of chromosomes was made 
using GTG banding (Seabnight 1971) (Fig. 1). 


Results 


Over a 2-year period SO pregnancies were exam- 
ined. Four have been excluded because of failed 
culture. Of the remaining 46 pregnancies there 
were 29 blighted ova, 9 miscarriages and 8 ecto- 
pic pregnancies. In 10 of the 29 blighted ovum 
pregnancies and in 1 of the 9 miscarriages readily 
identifiable villi could not be unequivocally sep- 
arated and the culture specimen, consisting of 
membraneous tissue, was classified as products 
of conception. These 11 specimens all gave 
normal 46XX karyotypes. Whilst most of these 
karyotypes are thought to be of fetal origin, it 
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Fig. 1. Human karyotype obtamed using GTG 
banding. 48XX+2+16. 





HG 


Re 
are meh he Sa ~ a 


was not possible to confirm conclusively that 
some were not of maternal origin. 

Table 1 summarises the number and types of 
chromosomal abnormalities obtained in concep- 
tions with respect to gamete manipulation. The 
proportion of abnormalities in early pregnancy 
losses following gamete manipulation (14/26; 
54%) is not significantly different from those fol- 
lowing natural conception (9/20; 45%). The 
results are presented graphically in Fig. 2. 
Anembryonic pregnancies and miscarriages 
revealed a higher proportion of chromosomal 
abnormalities than ectopic pregnancies. 

There was no statistically significant differ- 
ence in the maternal age between the women 
who experienced an early pregnancy loss with a 
normal karyotype and those with an abnormal 
karyotype (mean age 32-2 years, SD 4-3 vs mean 
32-8 years, SD 4-7). 


Discussion 


As the laboratory techniques associated with 
assisted conception have improved, and particu- 
larly with the introduction of new procedures for 
the treatment of male infertility, the fertilization 
rate of oocytes following IVF has risen to around 
80%. This compares favourably with an estima- 
tion of 84% of human ova exposed to the oppor- 
tunity of fertilization ın vivo (Leridon 1977). 
However, the clinical pregnancy rate is still rela- 
tively low, diminished in part by failure to 
implant and partly from preclinical losses (Yov- 
ich & Matson 1988). Chromosomal abnormal- 
ities have been demonstrated m 40% of 
preimplantation embryos generated following 
IVF (Papadopoulos et al. 1989) and have been 
shown to be by far the most common identifiable 
defect among early pregnancy losses occurring 
after implantation. One might speculate that 


other aetiological factors peculiar to pregnancies 
conceived following IVF could have an adverse 
effect on the rate of early pregnancy loss. Our 
results do not confirm this, with approximately 
50% being affected by chromosomal abnormal- 
ities. Furthermore in a study conducted by 
postal questionnaire of more than 200 European 
IVF centres, 21 of 34 (62%) fetal losses karyo- 
typed demonstrated a chromosomal abnormal- 
ity (Plachot 1989). One small study from a single 
assisted conception unit reported 5 abnormal- 
ities out of 13 successfully karyotyped miscarried 
fetuses (Roesler et al. 1989). Other studies, not 
confined to the subfertile populations, also 
encountered abnormalities in around 50% of 
lost fetuses (Boue et al. 1975). Data pooled from 
several series reveals an overall prevalence of 
chromosomal abnormality in 46% of miscar- 
riages recognized in the first trimester (Simpson 
& Bombard 1987). The most common anomaly 
was autosomal trisomy accounting for 50% ofall 
abnormalities detected and 22% of all miscar- 
riages for which karyotypes were available. A 
more recent study has demonstrated an even 
higher proportion of abnormalities (76-7%) 
although a number of these women had been 
referred for chorionic villus sampling because of 
increased risk of fetal chromosomal abnormality 
(Guerneri et al. 1987). 

The relation between maternal age and aneu- 
ploidy is well established, in particular for tri- 
somy 21 (Penrose, 1933). Our findings were not 
influenced by age-related effects since no signifi- 
cant difference was noted in maternal age 
between women losing normal and abnormal 
conceptuses. 

Our findings indicate a male karyotype is less 
likely to miscarry. There was not a single normal 





Fig. 2. Distribution and paan of chromosomal 
abnormalities. 
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Table 1. Karyotyping of early pregnancy losses in 46 subfertile women 





Subject Age 
No. (years) 
Gamete manipulation 
1 40 
30 37 
24 32 
2 26 
38 31 
3 36 
4 29 
31 38 
40 34 
16 32 
20 33 
21 38 
22 38 
19 29 
7 33 
34 34 
41 38 
39 30 
32 33 
23 41 
45 41 
5 34 
6 41 
46 30 
17 28 
18 29 
Natural conception 

9 26 
10 37 
11 30 
13 38 
14 31 
8 27 
12 31 
42 31 
15 24 
33 29 
44 37 
35 21 
36 33 
37 31 
43 27 
25 31 
26 35 
27 27 
28 28 
29 31 


Stumulation 
protocol 


Procedure 


IVF-ET 
IVF-ET 
IVF-ET 
PROST 


Diagnosis 


BI ovum 
Ectopic 

BI ovum 

BI ovum 
Miscarriage 
Bl ovum 

Bl ovum 
Ectopic 
Miscarnage 
BI ovum 

Bi ovum 


48XX+2+16 
45% 
47XX+16 inv 2 
45XY—21 


Abbreviations. Lucrin = Leuprolide Acetate (GnRH Analog); hMG = human menopausal gonadotrophin, 
HRT = hormone replacement therapy; CC = clomiphene citrate; IVF-ET = ın vitro fertilization and embryo 
transfer, PROST = pronuclear stage tubal transfer; TEST = tubal embryo stage transfer; FROST = frozen/ 
thawed embryo salpingeal transfer, FET = frozen embryo transfer; GIFT = gamete intrafallopian transfer; 
ET OD = intrautenne embryo transfer donated ooctye, DI = Donor insemination; yc = tumed/natural 


intercourse; Conf villi = confirmed villi on culture; POC = culture of villi not confirmed. 
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male karyotype among the blighted ovum preg- 
nancies which constitute the major proportion of 
all pregnancy failures. Furthermore, only 24% 
of all conceptuses karyotyped bore a Y chro- 
mosome, and only 13% of the conceptuses with 
apparently normal karyotypes were male. Even 
if the 11 pregnancies in which definite villi were 
not identified are excluded, only 25% of normals 
were male. Data from the Nationel Perinatal 
Statistics Unit in Australia and New Zealand 
where the overall sex ratio in singleton births fol- 
lowing IVF procedures in 1988 was 1-03 has con- 
firmed that gamete manipulation cannot be held 
responsible for such variation between the sexes 
(National Perinatal Statistics Unit 1990). An 
excess of female miscarried fetuses over males 
was also noted in the two largest reported series 
of miscarriages (Boue et al. 1975; Creasy etal. 
1976). A more recent report from Germany of 
750 miscarriages also demonstrated an excess of 
female karyotypes in chromosomally normal 
fetuses (male : female ratio 0-71) (Eiben et al. 
1990). Since it has already been acknowledged 
that the sex ratio approaches unity at birth, the 
data suggest that more female embryos must 
either fertilize or implant. 

Knowledge of the karyotype may be of rel- 
evance to the prognosis in subsequent~preg- 
nancies, An abnormal chromosome 
complement was found in 80% of pregnancies in 
women whose previous pregnancy resulted in 
miscarriage with chromosomal abnormalities 
(Hassold 1980a). In other words certain couples 
seem to be predisposed to recurrent aneuploidy. 
Whilst this is often manifest as recurrent miscar- 
riage, several studies have indicated that the risk 
of liveborn trisomy 21 following miscarriage of a 
trisomic pregnancy is about 1% (Alberman 
1981). Therefore consideration should be given 
to prenatal diagnosis in such women. 

Two of the three triploid karyotypes identified 
are of particular interest as they occurred in con- 
secutive naturally conceived pregnancies in the 
same woman. Whether these lesions were the 
result of polyspermic fertilization or caused by a 
defect of cell division is unknown. Controlled 
IVF is proposed as a diagnostic test for this 
couple. If polyspermic fertilization is demon- 
strated at the pronuclear stage then the con- 
dition may be amenable to specific treatment by 
microinjection of a single spermatozoon if the 
technique of micromanipulation continues to 
develop from its present stage (Ng etal. 1988). 
The importance of careful examination of the 


fertilised oocytes at the pronuclear stage has 
been stressed previously (Yovich, 1985). In par- 
ticular this will allow oocytes with odd numbers 
of pronuclei to be discarded. There were no 
cases of polyploidy amongst those pregnancies 
conceived following IVF in the present series. 

In summary, early diagnosis of pregnancy fail- 
ure has enabled accurate karyotyping in a high 
proportion of the early pregnancy losses arising 
after treatment in this clinic. The results are 
largely in agreement with the published series of 
chromosomal analysis of the products of con- 
ception obtained following miscarriage in the 
fertile population; a similar range and distri- 
bution of karyotypes were obtained. 
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Emergency cervical cerclage 


JANE MacDOUGALL, 


Abstract 


NICHOLAS SIDDLE 


Objective—To assess the efficacy of emergency cervical cerclage. 
Design—Retrospective review of patients who underwent emergency cervical 
cerclage between August 1986 and August 1989. 

Setting—University College and the Middlesex Hospitals obstetric unit, a neo- 
natal referral centre. 

Subjects—19 women between 16 and 28 weeks gestation with a cervical dilata- 
tion between 3 and 10 cm. There were two twin pregnancies. 
Interventions—Amniocentesis and bacteriological assessments were performed 
prior to cerclage and prcphylactic antibiotics were given. Insertion of sutures 
was aided by a combination of techniques described previously. 

Maın outcome measures—Prolongation of gestation and pregnancy outcome. 
Bacteriological findings et delivery and maternal and fetal morbidity were also 
recorded. 

Results—Membranes remained intact ın all the women after cerclage. Fifteen 
live babies were born and 13 of them survived (survival rate 63%). Gestation 
was prolonged from between 1 and 19 weeks in these patients and the ges- 
tational age at delivery ranged from 25 to 41 weeks. All eight intrauterine or 
neonatal deaths were associated with infection Infecting organisms included 
Escherichia coli, Gardnerella vaginalis, Mycoplasma hominis, Trichomonas 
vaginalis and Fusobacterium spp. Pregnancy was prolonged for <5 weeks in 
these infected pregnancies A cervical laceration occurred in a patient who had 
the suture inserted at full dilatation and subsequently laboured, but there were 
no other maternal complications. 

Conclusions—Emergency cervical cerclage can prolong pregnancy and influ- 
ence the outcome favourably. 


Cervical cerclage was first described by Shirod- 
kar (1960) at the French Society of Gynaecology 
in Paris in 1951. McDonald (1957) had also used 
cerclage and described his first series of 70 
women. Since then the technique has been used 
both electively and, after cervical dilatation has 
occurred, as an emergency procedure. There has 
been concern that elective cerclage was over- 
used and its efficacy is at present the subject of a 


joint trial (MRC/ROG Working Party on Cervi- 
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cal Cerclage 1988). Emergency cerclage is less 
commonly performed, but McDonald (1957), 
Harger (1980) and Kuhn & Pepperell (1977) 
reported success rates of 43%, 59% and 60% 
respectively. In another study, fetal survival was 
80% with cerclage at a cervical dilatation of 
<5cm, but only 24% when cervical dilatation 
was 25cm (Forster 1967). Women without a 
history of cervical incompetence may present at 
an early gestational age with a dilated and some- 
times even a fully dilated cervix. The reasons for 
this are multiple (Cousins 1980) but it is clear 
that such a situation is not always unsalvageable. 
Previous studies suggest that intervention can 
prolong the pregnancy to viability but also 
report difficulty with membrane rupture during 
the procedure, or infection, resulting in preg- 


nancy loss (Harger 1980; Kuhn & Pepperell 
1977). 

We have attempted to improve the results of 
emergency cervical cerclage by excluding 
patients with evidence of infective aetiology, by 
improving operative techniques so that the 
membranes do not rupture during the pro- 
cedure, and by using prophylactic antibiotics to 
prevent postoperative infection. 


Patients and methods 


Nineteen patients underwent emergency cer- 
clage at University College and Middlesex Hos- 
pitals, London, between August 1986 and 
August 1989. Their details are shown in Table 1. 
Gestational age at the time of insertion of the 
suture ranged from 16 to 28 weeks and the cervi- 
cal dilatation was between 3 and 10 cm. In eight 
women the cervix was =5cm dilated at the time 
of the procedure. The cervix was effaced in all 
patients. 

Infection was excluded clinically (by absence 
of pyrexia and uterine tenderness) and by micro- 
biological assessment. Seventeen of the women 
had an amniocentesis in addition to high vaginal 
and cervical swabs and blood cultures. A sample 
of amniotic fluid was treated with Gram’s stain 
and examined under the microscope, further 
samples were cultured under aerobic and anaer- 
obic conditions. Two patients had positive cul- 
tures. Gardnerella vaginalis was cultured from 
amniotic fluid obtained from patient no. 7, but 
after treatment with metronidazole a second 
amniocentesis provided a negative sample. A 
slow growing species of Fusobacterium was iden- 
tified in the amniotic fluid obtained from patient 
no. 17, 7 days after suture insertion. Patients 
nos. 1 and 16 did not have an amniocentesis and 
no fluid was obtained in patient 18. High vaginal 
swabs were examined microscopically for Tri- 
chomonas vaginalis and then cultured for bacte- 
ria and Candida spp. Cervical swabs were 
examined for Chlamydia trachomatis (ELISA) 
and cultured for bacteria and Mycoplasma spp. 
Eighteen patients in this series had high vaginal 
and cervical swabs’ taken prior to cerclage and 
these were negative (normal flora only) in all 
patients. No swabs were obtained from patient 
18. Blood cultures were all negative. C-reactive 
protein estimation was used to screen patients 
postoperatively for evidence of infection. 

Most of the patients were observed for 8-12h 
before insertion of the suture to ensure that the 
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cervical dilatation was not the result of an active 
attempt by the uterus to expel its contents. 
Women with persisting contractions, those who 
had evidence of infection and those who had a 
recent history of antepartum haemorrhage sug- 
gestive of placental abruption were excluded. 

Patients selected for cerclage were given pro- 
phylactic tocolysis, using either an intravenous 
infusion of ritodrine (50 ug in 500 ml 0.9% saline 
at an initial infusion rate of 5 drops per min) or 
indomethacin 100mg rectally twice daily, or 
both. Under general anaesthesia they were _ 
placed in lithotomy position with steep Trende- 
lenburg tilt, and the situation was assessed by 
cautious insertion of a Sim’s speculum. If the 
cervix was identifiable and the membranes were 
not protruding down the vagina in an hour-glass 
formation, an attempt was made to push the 
membranes up into the uterus with an inflated 
Foley catheter, as described previously by Sher 
(1979) and Holman (1973). The technique 
involves grasping the edge of the cervix with 
sponge holding forceps, drawing the cervix 
down and then carefully placing the Foley cathe- 
ter against the membranes. The membranes are 
not touched with sponges, gauze or any instru- 
ments. Gentle pressure is used to replace the 
membranes. The Foley catheter balloon can be 
inflated or deflated to enable it to fit into the 
available space and when the membranes have 
been replaced, 30-50 ml of water is left in the 
balloon to hold the membranes up and out of the 
way. This allows insertion of sutures without risk 
of putting a needle through the amniotic sac. If 
the membranes were bulging through the cervix 
in an hour-glass formation, reduction was not 
always achieved with Trendelenburg tilt, tocoly- 
sis and pressure. These patients had an ultra- 
sound directed amniocentesis, as described by 
Goodlin (1979), and sufficient amniotic fluid was 
withdrawn (200-300 ml in most patients) to 
enable replacement of the membranes. 

The first six patients in the series and patients 
9 and 12 had a Mersilene tape (Ethicon Ltd.) 
suture inserted using the McDonald (1957) tech- 
nique. It was our impression that this was likely 
to be associated with postoperative infective 
complications and we therefore adopted a tech- 
nique using interrupted nylon or prolene sutures 
(0 metric gauge) placed between the anterior 
and posterior surface of the cervix as in the 
Wurm procedure (Hefner et al. 1961). The 
number of sutures varied but generally five or six 
were used to close the cervix from as near to the 
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Table 1. Emergency cervical cerclage results 
Gestational age Cervical _Prolongation Gestation 
Patent Age at cerclage dilatabor of pregnancy Bactenology Birthweight at delivery 
no (years) (weeks + days) (cm) (weeks) at delivery (g) (weeks) Outcome 
1 32 1+6 8 12 No infection 2108 32 Survived 
2 31 23 3 2 AF -yve, placenta, 650 25 NND at 5 days 
umne, blood. suture broncho- 
E. colt pneumonia 
3 20 27 3 5 CS: mixed anaerobes, 2312 32 Survived 
HVS: anaerobic 
strep AF 
Bacteroides spp 
4 26 23+6 4 17 No mfection 4000 41 Survived 
5 40 17 3 19 No infection 2350 36 Survived 
6 24 19 4 6 HVS E coh 722 25 Survived 
7 31 2443 8 1 Chortoamnianitis, 680 25 IUD, 
PS:-vt pneumonia 
8 35 25+2 4 3+5 No infection 1294 29 Survived 
1283 29 Survived 
9 31 22 4 3 Chonoamnıionıitis Twin 1 
PS: M. hormrus miscarried 
before cerclage 
572 25 NND (Twin 2) 
10 30 22 4 0-3 HVYS/CS 900 22 TUD 
Trichomonas, M 
hominis and mixed 
anaerobes, PS —ve, 
no chonoammonitis 
11 31 21+2 4 8 No infection 1394 29 Survived 
12 33 28 3 4 No infection 1966 32 Survived 
13 36 19+5 5 7 PS. E col 1065 27 Survived 
14 31 20 5 5 Choricamniomts, 800 25 IUD 
swabs. —ve 
15 37 21 8 4 PS mixed anaerobes, 769 25 Survived 
MSU. E. coh. 
Elevated CRP 
16 31 27 3 11 No mfection 3700 38 Survived 
17 32 16 8 1+4 CS. mixed anaerobes — 17 IUD 
chonoammionitts 
18 19 10 0+1 No bacteriology, no — 20 IUD, cervical 
AF tear 
19 29 25 5 1+ HVS: mixed 826 26 Survived 
anaerobes 


Abbreviations AF = amniotic fluid; [UD = intrauterine death; CS = cervical swab, HVS = high vaginal swab; PS = placental swab; 


MSU = midstream unne speamen, CRP = C-reactive protein 


internal os as possible down to the external os. The 
sutures were tied to bring the anterior and pos- 
terior surfaces of the cervix together, without 
occluding the circulation. 

Tocolysis was continued for 6 to 12h post- 
operatively and the patients were observed on the 
labour ward. Prophylactic antibiotics were given 
intravenously during the procedure to 14 patients 
and continued for 48 h (patients 13, 7-9 and 12- 
19). Most patients received clindamycin with or 
without gentamicin, and one patient was given 
cefuroxime (no. 1). The combination of clindamy- 
cin and gentamicin was used because 


these antibiotics cover a broad range of aerobic 
and anaerobic bacteria, M. hominis and C. tracho- 
matis. If the procedure was successful and no com- 
plications ensued, patients were usually 
discharged a week after cerclage with instructions 
to lead a quiet life, avoid intercourse and attend 
the antenatal clinic for assessment at 2 week 
intervals. 


Results 


There were 17 singleton and two twin pregnancies 
(Table 1). The operative procedure was 


technically successful in all patients in that the 
membranes remained intact during the proce- 
dure. Fifteen live babies were born and 12 of 
them survived. Gestation was prolonged from 
between 1 and 19 weeks in these patients and the 
gestational age at delivery ranged from 25 to 41 
weeks. 

Failure of the cerclage was indicated either by 
the onset of strong contractions or by evidence 
of infection. We considered the presence of con- 
tractions despite tocolysis, a persistent pyrexia, 
or a C-reactive protein >30 mg/1 (normal <10 
mg/1) to be indicative of chorioamnionitis. His- 
tological evidence of placental and chorioam- 
niotic infection was found in all the failures, 
including those in which the first sign of failure 
was uterine contractions. All of these problems 
occurred relatively soon after insertion of the 
suture: <2 weeks m five patients, at 3 weeks in 
one and at 5 weeks in one. There was also evi- 
dence of subclinical maternal or placental infec- 
tion at delivery between 25 and 32 weeks 
gestation in five of the successful patients. 
Infecting organisms included Escherichia colt, 
G. vaginalis, M. hominis, Fusobacterium spp., 
Bacteroides spp., T. vaginalis in various 
combinations. 

If infectious complications, prelabour rupture 
of the membranes or contractions ensued, the 
suture was removed to allow delivery. In 
general, the removal of the sutures was uncom- 
plicated but in one patient who had had the 
suture inserted at full dilatation, strong contrac- 
tions the next day led to a posterior cervical tear 
as the suture was removed. The tear was sub- 
sequently repaired successfully. 


Discussion 


These results show that a positive and active 
approach to cervical dilatation ın the midtrimes- 
ter can lead to delivery of a viable infant. The 
outcome, had cerclage not been performed, 
could not have been predicted with certainty in 
all patients, but in at least one woman with a cer- 
vical dilatation of 8 cm at 19 weeks the preg- 
nancy could not have continued without 
treatment. Prolongation of this pregnancy for 12 
weeks following emergency cerclage must have 
made a significant difference (patient 1). We 
doubt whether it would be ethical to investigate 
this technique by a randomized controlled trial. 

Using the techniques described, we have been 
able to avoid failure due to rupture of the mem- 
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branes at the time of the procedure. This com- 
pares very favourably with a 30% rate of rupture 
of membranes reported by Harger (1980). 

The main problem, as described previously by 
Schulman (1985) and Charles & Edwards 
(1981), is infection. It 1s important to exclude 
infection before insertion of the suture and to 
take active steps to prevent it thereafter. All the 
unsuccessful outcomes in this series had evi- 
dence of infection. It ıs disappointing that 
amniocentesis did not always detect infection 
where, in retrospect, it was undoubtedly present 
and that the prophylactic antibiotic regimen 
which we used does not appear to have helped 
the outcome. Infection in these women presum- 
ably ascended through the parttally dilated cer- 
vix with colonization of the lower uterine 
segment followed by penetration of the mem- 
branes and amniotic fluid. It is probable that in 
some pregnancies where we failed to detect 
infection in the amniotic fluid, it had actually 
been present in the uterine cavity. Also, it is 
interesting that in one patient a slowly growing 
Fusobacterium sp. was identified in culture a 
week after amniocentesis and that this appeared 
to have been the cause of the clinically detected 
infection. 

We postulate that in some patients who have 
cervical dilatation in the midtrimester the aenol- 
ogy is infective even though they may not have 
pyrexia, uterine tenderness or an obvious pur- 
ulent vaginal discharge and there may not be 
demonstrable infection of the amniotic fluid. In 
these circumstances other methods of detecting 
infections, such as estimation of C-reactive pro- 
tein levels, are also likely to be ineffective. It 
might be expected that antibiotic treatment at 
the time of the cerclage would eradicate this type 
of infection in some cases. Our experience has 
been disappointing ın that infection has occurred 
even when a combination of intravenous anti- 
biotics such as clindamycin and gentamicin has 
been used in high dosage. It is possible that 
longer courses of treatment might have been 
more effective. 

It is also important to exclude placental abrup- 
tion and labour in women with cervical dilata- 
tion in the second trimester but we did not find 
this to be difficult clinically. To this end, a penod 
of observation is helpful before considering 
emergency cerclage 

We have stopped using Mersilene tape for cer- 
clage because of our anxiety about infective 
complications and because we suspect that the 
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interstices of the tape are a breeding ground for 
bacteria. It seems improbable that monofila- 
ment suture material would present the same 
hazard. We favoured the Wurm technique 
(Hefner et al. 1961) because it is easy and rela- 
tively atraumatic. Suturing together the anterior 
and posterior walls of the cervix is easier than 
attempting to close the cervix with a purse-string 
suture, and is more consistent with the normal 
function of the cervical sphincter (Cousins 
1980). 

We urge consideration of this technique in 
women who present with cervical dilatation in 
the midtrimester of pregnancy who do not have 
features of placental abruption and who are not 
in labour. However, we also advise careful bac- 
teriological assessment to exclude subclinical 
infection before cerclage. By adopting this 
approach there appears to be little hazard to the 
woman and an over 50% chance of survival for 
the infant. 
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Platelet reactivity and serum thromboxane B, 
production in whole blood in gestational hypertension 


and pre-eclampsia 


K. A. LOUDEN, F. BROUGHTON PIPKIN, S.HEPTINSTALL, S.C. FOX, 


J. R. A. MITCHELL’, 


Abstract 


E. M. SYMONDS 


Objective—To determine the nature and extent of changes in platelet reactivity 
_ in gestational hypertension and pre-eclampsia (using whole blood techniques 
which may be more physiological than those previously employed). 
Design-—Cross-sectional observational study. 
Subjects—8 normal primigravidae, 16 women with gestational hypertension and 
12 women with pre-eclampsia, studied at around 36 weeks gestation. 
Results—-Platelet reactivity (aggregation and release reaction) induced by 
stimulation with adrenaline was decreased in the pre-eclamptic group. Serum 
thromboxane B, production was unchanged in both hypertensive groups com- 


pared with the control group. 


Conclusions—In the context of evidence of platelet activation in pre-eclampsia, 
our findings are interpreted as reflecting platelet exhaustion. 


It has been suggested that activated platelets are 
involved in the pathogenesis of gestational 
hypertension and pre-eclampsia (Wallenburg 
1987), and they may contribute to the placental, 
renal and cerebral damage which occurs in some 
patients. There have been conflicting reports, 
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however, concerning platelet reactivity which 
has been variously shown to be unchanged 
(Whigham et al. 1978) or increased (Morrison ef 
al. 1985) in hypertensive pregnancies without 
significant proteinuria, and unchanged (Inglis et 
al. 1982) or decreased in proteinuric pre-eclamp- 
sia (Howie et al. 1971; Whigham ef al. 1978; 
Splawinska et al. 1987). 

Pharmacological inhibition of platelet reactiv- 
ity by low-dose aspirin, which inhibits platelet 
thromboxane A, synthesis, may prevent pre- 
eclampsia in selected patients (Beaufils et al. 
1985; Wallenburg et al. 1986; Schiff et al. 1989). 
In this study, we have investigated the nature of 
the changes in platelet reactivity and thrombox- 
ane production in patients with gestational 
hypertension and pre-eclampsia. The whole 
blood technique which we employed is more 
physiological than methods using the more con- 
ventional platelet-rich plasma which has been 
employed in the past, as centrifugation, with the 
removal of both the largest and most active 
platelets and the inter-active red and white blood 
cells (Gaarder et al. 1961; Blackwell et al. 1978) 
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is not required. Therefore, we believe that our 
results more closely reflect the in vivo situation, 
as platelets have been studied ın their natural 
milieu. 


Subjects and methods 


Eight normal primigravidae had been studied 
previously, before, during and after pregnancy. 
They were part of a group of 40 women who 
were hoping to conceive, recruited from general 
practice and the hospital sub-fertility clinic. The 
results of this longitudinal study have been 
reported (Louden et al. 1990) and the data 
obtained at a mean gestation of 36-5 (range 
35-2-37:2) weeks have been used as normal 
pregnancy controls. In addition, 16 patients with 
gestational hypertension (GH-group) and 12 
with pre-eclampsia (PE-group) were recruited 
after admission to hospital. It should be noted 
that after venepuncture for this study, 8 of the 16 
women with gestational hypertension were 
treated with 60 mg aspirin daily until delivery, 
and it is possible that this may have influenced 
some of the clinical outcome variables in this 
group. Gestational hypertension was defined as 
a blood pressure of 140/90 mmHg (Korotkov 4) 
on at least two occasions 24h apart, after 20 
weeks gestation, in a previously normotensive 
woman and in whom the blood pressure 
returned to normal by 3 months aiter delivery. 
The blood pressure was measured m the left lat- 
eral semi-recumbent position. The definition of 
pre-eclampsia required, in additior, proteinuria 
of 20-5 g/l in a 24 h collection. 

The characteristics of the three groups are 
described in Table 1. All the women in the con- 


trol group and in the GH-group were primi- 
gravidae; three of the 12 women with 
pre-eclampsia were multigravid. None of the 
patients had a history of essential hypertension, 
renal disease or diabetes, and all pregnancies 
were singletons. At the time of entry into the 
study, none of the patients had taken any medi- 
cation known to influence platelet reactivity, for 
at least 2 weeks. Apart from eight women in the 
GH-group, such medication was proscribed for 
the entire period of study. 


Study design 


Studies were performed as closely as possible to 
36 weeks gestation in the control group, and 
shortly after admission ın the two hypertensive 
groups. Studies were subsequently repeated at 6 
and 12 weeks after delivery. 


Experimental technique 


The experiments were performed as described 
previously (Louden et al. 1990). The six aggre- 
gating agents and their final concentrations in 
whole blood were: arachidonic acid (AA, 0-2 
mM), adrenaline (1 uM), adenosine diphos- 
phate (ADP, 0-5 uM), platelet activating factor 
(PAF, 0-03 pM), collagen (1 pg/ml) and U46619 
(a synthetic thromboxane mimetic, 0-3 uM). 
Saline (150 mM) was used as a control. 

Blood collection, platelet aggregation, release 
reaction and thromboxane B, measurements 
were performed as disclosed previously. In brief, 
platelet aggregation was measured using a single 
platelet counting technique after the addition of 
one of the aggregating agents. The fall in the 


Table 1. Age, weight, gestational age and blood pressure in women with gestational hypertension (GH), pre- 


eclampsia (PE) and normal pregnancy 


GH-group 
Variable (n = 16) 
Age (years) 23 (1) 
Weight (kg) 74 (4) 
Gestatonal age at entry (weeks) 37-3 (1-5) 
range 33-40 
Blood pressure (mmHg) 
At 16 weeks 121 (3 
71 (3) 
At time of study 144 (2 
95 (2) 
Proteinuria (g/l) 0-04 (0-01) 


Results are mean (SD) values 


PE-group Normal pregnancy 
(n = 12) (n = 8) 
23 (4) 28 (3) 
68 (7) 73 (5) 
36-4 (2-4) 36-5 (0-7) 
range 32-41 range 35-37-5 
121 (9) 108 (3 
7n (8) 64 (3) 
148 (10 112 (3 
%6 (6) 71 (3) 
1:07 (0-2) a 


single free platelet count was measured using the 
Clay Adams Ultra Flo 100 platelet counter, 
hence the proportion of aggregated platelets was 
determined. Values were obtained at 10 s inter- 
vals for the first minute after addition of the 
aggregating agent, and also after 2, 4 and 8 min. 
The release reaction was quantified by measure- 
ment of the amount of “C-labelled serotonin 
released from prelabelled platelets after platelet 
aggregation. The serum production of throm- 
boxane B,, the major stable metabolite of 
thromboxane A,, was measured using the 
Amersham International radioimmunoassay 
kit, following spontaneous clotting at 37°C for 
Lh. 


Statistical analysis 


As the sample size was small, and the data 
tended not to be normally distributed, medians 
have been used as the estimate of central tend- 
ency for the experimental data, and the 25th and 
75th centiles have been used as estimates of the 
scatter. Mann-Whitney U tests were used where 
appropriate, thereby avoiding assumptions with 
regard to the distribution of the data. This test 
was used because no unpaired non-parametric 
analysis of variance wtih repeated measures 
could be identifed. As a consequence, the arbi- 
trary level of statistical significance has been 
adjusted from P <0-05 to P<0.01, to account for 
the increased frequency of statistical tests 
performed. 


Results 
Clinical outcome 


Some features of clinical outcome are described 
in Table 2. Mean birthweight was significantly 
reduced (P<0-01) in the PE-group compared 
with the other two groups None of the babies in 


Platelet reactivity in hypertensive pregnancy 1241 


the control group had a birthweight <10th cen- 
tile for gestational age, but there were two in the 
GH-group, and seven in the PE-group, two of 
whom were <3rd centile. 

Serum urate concentrations were significantly 
higher in the PE-group than ın the other two 
groups (P<0-01). Four women in the GH-group 
later developed proteinuria of >0-5g/24h, 
whilst the mean amount of proteinuria in the PE- 
group rose to 1-35 (SE 0-6) g/l before delivery. 
There were no neonatal deaths, and no patient 
developed thrombocytopenia (<100 x 10/1), or 
any clinical evidence of a bleeding tendency. The 
mean platelet count was significantly reduced in 
the PE-group (205, SD 55) compared with both 
the controls (279, SD 94) and the GH-group 
(268, SD 55) (P<0-01), but increases in the 
platelet distribution width (controls: 17-4, SD 
0-3; GH-group: 17-3, SD 0-7; PE-group: 17-8, 
SD 0-9) and mean platelet volume (controls: 
10-0, SD 2-1; GH-group: 9-5, SD 0-7; PE-group: 
10-6, SD 1-4) were not significant. 


Platelet aggregation 


With the exception of results obtained when 
adrenaline was used as the aggregating agent, no 
significant differences in platelet aggregation 
were found between either of the hypertensive 
groups and the control group, at any of the time 
points studied. Using adrenaline as the aggregat- 
ing agent, median platelet aggregation was 
greatest in the control group, less in the PE- 
group, and least in the GH-group (Fig. 1a). 
However, the scatter of the data was greatest in 
the GH-group, and least in the control group, 
and as a consequence, a statistically significant 
reduction in adrenaline-induced platelet aggre- 
gation, compared with normal pregnancy, was 
seen only in the PE-proup, 4 min after the addi- 
tion of the aggregating agent (P<0-01). 

The four patients in the GH-group who later 


Table 2. Pregnancy outcome in women with gestational hypertension (GH), pre-eclampsia (PE) and normal 
pregnancy 


GH-group PE-group Normal pregnancy 
(n = 16) (n = 12) (n = 8) 
Birthweight (kg) 3-13 (0-21) 2:18 (0-73) 3-13 (0-25) 
Gestational age at delivery (weeks) 38-4 (2-5) 37-0 = (2-5) 39-0 (0-6) 
range 34-40 range 34-41 range 36—42 
Serum urate (umol/l) 302 (65) 386 (64) 212 (73) 
Platelet count (10°/1) 268 (64) 205 (62) 279 (94) 


Results are mean (SD) values. 
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Fig. 1. Plate reactivity (after 4 min) ın response to 1 pM adrenaline in normal pregnancy (controls), gestational 
hypertension (GH) and pre-eclampsia (PE) Median values are shown 
(1a). Platelet aggregation. The decreased aggregation was statistically significant (P<0-01) in the PE-group. 
(1b). Platelet release reaction The Cecreased release was statistically significant (P<0-01) in the PE-group. 
Open circles have been used to denote those patients in the GH-group who later developed protemumia of >0-5 
g/24 h. Crosses have been used to denote the multiparous patients in the PE-group. 


developed significant proteinuria (shown as 
open circles in Fig. 1) could be considered as 
‘early pre-eclampsia’ rather than simple gesta- 
tional hypertension, and transferred to the PE- 
group for analysis. When this is done, median 
platelet aggregation is less in the extended PE- 
group than in the abbreviated GH-group. 

As some authors distinguish between the 
‘true’ pre-eclampsia of the primigravida, and 
that seen in multigravidae, where other causes 
have been implicated, consideration has been 
given to the results in the PE-group when multi- 
gravidae (shown as crosses in Fig. 1) are 
excluded. Such an exclusion did not affect the 
interpretation of the results of the PE-group. 


Release reaction 


No statistically significant differerces were seen 
with any of the aggregating agents other than 
adrenaline. The release reaction was greatest in 
the control group (36%), less in the PE-group 
(11%), and least in the GH-group (9%). The 
reduction in the adrenaline-induced release 


reaction was only statistically significant in the 
PE-group (P<0-01) but not in the GH-group 
(0:01< P<Q-05) compared with the control 
group (Fig. 1b). When the patients in the GH- 
group who subsequently developed proteinuria 
(shown as open circles in Fig. 1b) were trans- 
ferred to the PE-group, the median values 
changed to 19% in the GH-group and 9% in the 
PE-group. Exclusion of the three multigravidae 
(shown as crosses in Fig. 1b) from the PE-group 
did not alter the interpretation of the results. 
There were no differences in platelet aggrega- 
tion or the release reaction between the three 
proups at either 6 or 12 weeks after delivery. 


Serum thromboxane B, production 


This was unchanged 1n either of the hypertensive 
groups, at 36 weeks gestation, and at both 6 and 
12 weeks after delivery. At 36 weeks, median 
(25th centile, 75th centile) values were as fol- 
lows: control-group: 0-63 (0-45, 1-05); GH- 


group: 0-72 (0-42, 0-95); PE-group: 0-70 (0-40, 
0-95) nmol thromboxane B, per platelets x 10°. 


Discussion 


The hypertensive disorders of pregnancy have 
been associated with increased platelet reactiv- 
ity, and this topic has been reviewed (Wallen- 
burg 1986). Platelet lifespan decreases as the 
mean platelet volume increases, and a reduction 
in the platelet count results. Increased platelet 
secretion of beta-thromboglobulin and adenine 
nucleotides, and enhanced reactivity of the 
platelet cyclo-oxygenase pathway have been 
interpreted as corroborative evidence of platelet 
activation in pre-eclampsia. Moreover, recent 
studies have shown that the use of anti-platelet 
agents may prevent pre-eclampsia in selected 
patients (Beaufils et al. 1985; Wallenburg et al. 
1986; Schiff et al. 1989). 

In contrast to evidence of platelet activation in 
pre-eclampsia, we have demonstrated reduced 
platelet aggregation and release reaction in 
these patients, despite a fall in the platelet count. 
We believe that the likeliest explanation for this 
apparently conflicting evidence of decreased 
platelet reactivity and presumed platelet con- 
sumption has occurred because the platelets 
from the pre-eclamptic women were already 
‘exhausted’ at the time of sampling. The plate- 
lets may become activated in the uteroplacental 
circulation, aggregate, disgorge their intracel- 
lular granules, and subsequently return to the 
systemic circulation, relatively inert because of 
empty stores of pro-aggregatory substances with 
which to mount an aggregatory response 
(O’Brien 1978). Patients with gestational hyper- 
tension who went on to develop pre-eclampsia 
tended to have less active platelets than those 
who did not. We would interpret this as platelet 
exhaustion preceding the onset of proteinuria. 

An alternative hypothesis is that the changes 
we have observed may represent the loss of the 
most active platelets from the circulation 
because of prior aggregation in vivo, leaving a 
relatively inactive subpopulation available for 
study. The decreased reactivity seen in women 
with pre-eclampsia is unlikely to be due to 
decreased sensitivity of the platelets to either the 
non-specific stimulation of the experimental 
protocol, mediated by the release of ADP from 
erythrocytes (Fox et al. 1982), or to a decreased 
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sensitivity to thromboxane A,, as no significant 
changes in either platelet aggregation or release 
reaction were observed when either saline or 
U46619 were employed as the aggregating 
agent. However, such effects cannot be ruled out 
when only small samples are used. 

The only previous report of platelet reactivity 
in whole blood in pre-eclampsia suggested that 
ADP-induced platelet aggregation was greater 
than in normal pregnancy at about 32 weeks ges- 
tation (Greer etal. 1988). That we found no such 
difference in the present study may be explained 
on two counts; our patients had less severe 
disease, and we used a concentration of 0-5 uM, 
whereas concentrations of 2 uM and 5 uM were 
used in the previous study. It is interesting to 
note that ADP-induced platelet aggregation 
does not depend on the synthesis of thrombox- 
ane A, at the dose we employed. 

In the present study we found no difference in 
serum thromboxane B, production between the 
hypertensive and normotensive women and this 
is in agreement with others (Pekonen et al. 
1986). This does not, however, preclude an 
increased thromboxane A, synthesis ın vivo, as 
our technique measures the maximal production 
of the major stable metabolite of the active eico- 
sanoid, and can in no way be interpreted as a ‘cir- 
culating level’. Increased plasma concentrations 
of thromboxane B, have been described in 
women who develop pre-eclampsia (Greer et al. 
1985), possibly reflecting in vivo platelet throm- 
boxane A, production. The recent demon- 
stration of increased thromboxane A, synthesis 
in pre-eclampsia (Fitzgerald et al. 1990), using 
the ‘gold standard’ technique of negative ion 
mode gas chromatography mass spectrometry of 
urinary metabolites, tends to support this 
suggestion. 

In conclusion, we have demonstrated 
decreased platelet reactivity in women with pre- 
eclampsia which has been confined to those 
pathways dependent, at least in part, on the 
cyclo-oxygenase pathway leading to thrombox- 
ane A, release. In the context of considerable 
evidence of platelet activation in hypertensive 
pregnancies, this has been interpreted as evi- 
dence of platelet exhaustion It remains to be 
seen whether pharmacological inhibition of 
platelet thromboxane A, synthesis with aspirin is 
able to prevent this postulated activation and 
exhaustion cycle, an action which could explain 
the observed effectiveness of this therapeutic 
regimen for the prevention of pre-eclampsia. 
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Is oral contraceptive use still associated with an 
increased risk of fatal myocardial infarction? 
Report of a case-control study 


MARGARET THOROGOOD, JIM MANN, 


MICHAEL MURPHY, 


MARTIN VESSEY 


Abstract 


Objective—To investigate the association between fatal myocardial infarction 
and use of modern low-dose oral contraceptives. 

Design—A case-control study. 

Setting—General practices throughout England and Wales. 

Subjects—161 women aged under 40 dying from myocardial infarction during 
1986-1988. Living controls (2 per case), matched for age and marital status, 
were chosen from general practice lists. Information was collected during struc- 
tured interviews with general practitioners, and from postal questionnaires sent 
to surviving partners of the cases and to control women. 

Main outcome measures—Mortality from myocardial infarction in relation to 
many risk factors, notably oral contraception, as measured by relative risk. 
Results—After allowing for the confounding effects of medical risk factors and 
for surgical sterilization, the overall relative risk associated with both current 
and past use of oral contraceptives was estimated to be 1-9 (95% CI 0-7 to 4-9, 
and 1-0 to 3-5 respectively). The relative risk associated with current use of pre- 
parations containing 50 ug of oestrogen, however, was estimated to be 4-2 (0-5 
to 39-2). At least some of the relative risk associated with oral contraceptive use 
is likely to be attributable to the confounding effect of cigarette smoking, but it is 
impossible to estimate how much from the available data. 

Conclusions—If there was an increased risk of fatal myocardial infarction asso- 
ciated with oral contraceptive use in 1986—1988 it is likely to have been less than 
two-fold; ın this study risks were slightly, but not significantly, elevated with 
both current and previous use. It may be that any increase in risk 1s associated 
solely with the older combined preparations containing 50 pg of oestrogen. 


Epidemiological studies have shown oral contra- 
ceptive use to be associated with an increase in 
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the risk of both fatal and non-fatal myocardial 
infarction. The studies of the 1960s and 1970s 
have been reviewed extensively (Vessey 1980; 
Dalen & Hickler 1981; Stadel 1981). During the 
1980s a series of case-control studies conducted 
in Britain (Adam et al. 1981), elsewhere ın 
Europe (La Vecchia et al. 1987; Ananjevic-Pan- 
dey & Vlajinac 1989), and in the United States 
(Talbott et al. 1989; Krueger et al. 1980; Rosen- 
berg et al. 1980) found relative nsks of myocard- 
ial infarction associated with recent use of oral 
contraceptives ranging between 1-2 and 3-5. 
Analyses of laboratory based studies have ind1- 
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cated that the adverse effects of different oral 
contraceptives on cardiovascular risk factors are 
related to the types and doses of both oestrogen 
and progestogen contained in the preparations 
(Fotherby 1990; Gaspard 1987; Bonnar 1987). 
Over the last 10 years the formulation of oral 
contraceptive preparations has changed with the 
introduction of new progestogens and a trend 
towards lower doses of both oestrogen and pro- 
gestogen. Moreover, the pattern or use of oral 
contraceptives has also changed, with a decline 
in use among women over 30 (who are at greater 
risk of myocardial infarction) and an increasing 
tendency for older women to select progestogen 
only preparations (Thorogood & Vessey 1990). 
In addition, increasing knowledge among health 
professionals of the effects of oral contraceptives 
has probably led to better selection of potential 
oral contraceptive users on the basis of medical 
history, and to better supervision of users during 
follow-up. For all these reasons both the abso- 
lute and relative risk of myocardial infarction 
associated with use of oral contraceptives may 
have declined. We describe a case-control study 
of fatal myocardial infarction undertaken to 
examine this hypothesis. 


Subjects and methods 


Identification of cases 


The study described here formed part of a larger 
study of mortality from cardiovascular disease, 
including myocardial infarction, cerebro- 
vascular accident and venotrs  thrombo- 
embolism. All deaths occurring in England and 
Wales among women aged 16-39 between Jan- 
uary 1986 and December 1988 where the under- 
lying cause of death was coded as myocardial 
infarction (ICD code 410, 9th revision) were 
considered for inclusion in the study. Death cer- 
tificates were supplied by the Office of Popula- 
tion Censuses and Surveys. The cause of death 
was Verified (or otherwise) by requesting copies 
of post-mortem reports and relevant hospital 
records, which were then examined (either by 
J.M. or M.M.) to determine the cause of death. 
A death was defined as being due to myocardial 
infarction on the basis of a post-mortem report, 
a positive ECG report or evidence of enzyme 
changes. Such deaths form the basis of this 
report. 

Cases were excluded from the study if there 
was insufficient evidence to confirm the cause of 


death. Cases were also excluded if the woman 
had been resident for at least 1 month in an insti- 
tution, or if she had been pregnant within the last 
2 months before death. Deaths that were pre- 
ceded by another life threatening illness such as 
advanced cancer were also excluded. 


Selection of controls and ascertainment of 
clinical data 


With the assistance of local Family Practitioner 
Committees and the National Health Service 
Central Register, an attempt was made to trace 
the general practitioner of each case that was 
included, and he or she was interviewed using a 
structured questionnaire by a part-time medical 
officer employed by the Committee on Safety of 
Medicines. Two control women, matched for 
age (within 5-year groups) and marital status 
(two categories: currently married or living as 
married, or not) were selected randomly from 
the practice records of the same general prac- 
titioner. The procedure was simular to that 
described for control selection in our earlier 
studies (Mann & Inman 1975). The same criteria 
for exclusion were applied as for the cases, anda 
simular questionnaire was completed for the con- 
trol women. In a few cases, controls were 
excluded at the analysis stage because they fell 
within the exclusion criteria (for example, con- 
trols who appeared by backward calculation to 
have been pregnant at the time of death of the 
relevant matched case). Three cases had no 
matched controls. The identity of the control 
women was not recorded on the completed ques- 
tionnaires in the interests of confidentiality. 

The general practitioners were asked for 
details of past medical history (including any 
diagnosis of cardiovascular disease, hyper- 
tension, or diabetes), drug history (particularly 
use of oral contraceptives), menstrual status, 
obstetric history, contraceptive methods, parity, 
height, weight, blood pressure and smoking 
habits. 


Postal questionnaire data 


Additional information concerning smoking 
habits was obtained from postal questionnaires. 
If the case was married or living as married and 
the general practitioner knew the whereabouts 
of the surviving partner, a brief questionnaire 
relating mainly to smoking but also to oral con- 
traceptive use and certain other matters was sent 
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both to the surviving partner and to the corre- 
sponding pair of control women. The control 
women were assured in the accompanying letter 
that the questionnaire was anonymous and that 
their identity was known only to their general 
practitioner, who posted the letter at our 
request. If no reply was received one reminder 
was sent by the same method. A previous study 
had been conducted to test the reliability of data 
about a woman’s smoking habit and oral contra- 
ceptive use provided by her husband (Thor 
ogood & Vessey 1989). This study demonstrated 
good agreement between husband and wife 
regarding smoking habit. Husbands usually 
reported accurately on whether or not their 
wives were current or past users of oral contra- 
ceptives but were generally unable to give more 
accurate details of use. 


Analysis 


A single smoking variable was constructed using 
the data available both from the postal question- 
naire and from the general practitioner’s notes. 
There was adequate agreement between postal 
questionnaire reports and general practitioner 
information on smoking habits, except that the 
general practitioners reported fewer women to 
be ex-smokers. If information on smoking was 
available from a postal questionnaire, the con- 
structed variable took that value. If, however, a 
postal questionnaire had not been received for a 
particular woman and the general practitioner 
had provided information about smoking, the 
constructed smoking variable took that value. 

A woman was defined as having diabetes if the 
general practitioner reported such a diagnosis. 
A diagnosis of hypertension was defined as a 
report of such a diagnosis or a record in the 
general practice notes of a prescription for hypo- 
tensive medication. 

Oral contraceptive use was assigned to one of 
three categories: use in the month before death 
(or the corresponding time for the controls), 
described in this paper as current use; use in the 
preceding 10 years but not the last month, 
described in this paper as previous use; and no 
use within 10 years; including women who had 
never used oral contraceptives), described in 
this paper as non-use. 

Data were entered on a personal computer 
using dBASE, and then transferred to the Uni- 
versity of Oxford VAX cluster. Simple two and 
three way tables were constructed and x? values 
calculated using SPSSX. Relative risks were esti- 


mated by conditional logistic regression analysis 
adjusting for the effects of matching (Breslow & 
Day 1980) using the computer software EGRET 
(Anonymous 1989) to estimate odds ratios, 
which approximate closely to relative risks. The 
power of the study was estimated using the com- 
puter software EPILOG POWER (Anonymous 
1987). 


Ethical approval 


The study was approved by the Central Oxford 
research ethics committee. 


Results 


Table 1 shows the number of cases of myocardial 
infarction considered for entry into the study 
together with the reasons why some cases were 
excluded. There were 184 cases eligible for 
inclusion and 23 (13%) were excluded for 
administrative reasons. In total 161 cases of 
myocardial infarction were included in the 
study. „There were 99 cases where the general 
practitioner knew of a surviving partner and 
agreed to send postal questionnaires to him and 
to the two matched control women. Forty-seven 
(47%) partners and 133 (67%) of the control 
women returned completed questionnaires. 
Table 2 shows the numbers of cases and con- 
trols with a relevant past medical history. Sub- 
stantially more previous morbidity was reported 
amongst the cases than the controls. A single 
dichotomous variable was constructed to repre- 
sent the presence or absence of at least one of the 
known clinical risk factors for myocardial infarc- 
tion. These risk factors were defined as a diag- 
nosis of diabetes, hyperlipidaemia, hyper- 


Table 1. Death certificates received, numbers 
considered for entry into the study and reasons for 
exclusion 


Certificates received 215 
Reasons for exclusions: 
Pregnant or within 2 months post-partum 6 
Resident in an institution 6 
Already gravely ill with cancer, renal failure 
or neurological disease 4 
Diagnosis not confirmed 15 
Considered for entry into the study 184 
Medical notes lost 7 
General practitioner not traced 6 
PTMO unable to obtain interview with GP 10 


Total included 161 
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Table 2. Number and percentage of cases of myocardial infarction and controls reported to have a history of certain 





diagnoses 
Numbers and percentages with diagnosis 
Cases Controls 

Diagnosis (n = 161) (n = 309) P 
Previous myocardial infarction 11 (7) = <0-001 
Angina pectoris 12 (8) -< <0-001 
Cerebrovascular accident 5 (3) _ <0-01 
Pulmonary embolism 4 (3) _ <0-05 
Superficial venous thrombosis 6 (4) 4 (1) — 
Deep venous thrombosis 5 (3) = <0-01 
Hypertension when not pregnant 29 (18) 7 (2) <0-001 
Hypertension during pregnancy 26 (16) 20 (7) <0-01 
Other heart or blood vessel disease 14 (9) 4 (1) <0-001 
Diabetes mellitus 22 (14) 2 (1) <0-001 
Hyperlipidaemia 6 (4) m <0-001 
Surgical operation or accident within 

3 months of death 9 (6) 3 (1) <0-01 
Any other major illness 63 (39) 65 (21) <0-001 





Significance of difference between cases and controls estimated by y? test ignoring matching. 


tension, angina or a previous recorded 
myocardial infarction. Fifty-four cases (34%) 
and 9 controls (3%) had at least one risk factor; 
on this basis the estimated relative risk of a myo- 
cardial infarction associated with the presence of 
at least one risk factor was 7-6 (95% CI 4-4 to 
13-2, analysis based on 158 case-control sets). 

The smoking habits of the cases and controls 
as described by the general practitioners, by the 
postal questionnaires, and by the constructed 
smoking variable are shown in Table 3. The rela- 
tive risk of a myocardial infarction associated 
with current cigarette smoking as defined by the 
constructed smoking variable compared with 
never smoking was estimated to be 19-3 (95% CI 
6-0 to 62-5, analysis based on 70 case-control 
sets). 

The use of oral contraceptives amongst the 
cases and controls as reported by general prac- 
titioners is shown in Table 4. There was a slight 
excess of users amongst the cases, but the differ- 
ence was not significant. The relative risk of 
myocardial infarction associated with current 
use of oral contraceptives compared with non- 
use was estimated to be 1-1 (95% CI 0-6 to 2-4, 
analysis based on 89 case-control sets). The rela- 
tive risk associated with previous use compared 
with non-use was estimated to be 1-4 (0-9 to 2-4, 
analysis based on 117 case-control sets). 

Women who are no longer at risk of preg- 
nancy, either because they have nad a tubal liga- 


tion or hysterectomy or because their partner 
has had a vasectomy are unlikely to be using oral 
contraceptives. Moreover, women already at 
risk of myocardial infarction because of serious 
medical conditions might have been advised not 
to use oral contraceptives. Table 5 shows the use 
of oral contraceptives amongst women at risk of 
pregnancy, amongst women without medical 
risk factors for myocardial infarction, and 
amongst women both without risk factors and at 
risk of pregnancy. There is a small excess of use, 
both current and previous, amongst the cases in 
all three categories. When women with medical 
risk factors were excluded from the analysis 
there was a significant difference in oral contra- 
ceptive use between the cases and controls, 
using a simple y7-test not allowing for the effect 
of matching. When the analysis was carned out 
by conditional logistic regression, the relative 
risk of myocardial infarction associated with 
current use of oral contraceptives compared 
with non-use allowing for the effects of surgical 
sterilization and medical risk factors was 1-9 
(95% CI 0-7 to 4-9, analysis based on 89 case- 
control sets). The corresponding relative risk 
associated with previous use was also 1-9 (1-0 to 
3-5, P = 0-054, analysis based on 117 case-con- 
trol sets) 

Table 6 shows the use of oral contraceptives in 
three smoking history categories amongst 
women who had not been surgically sterilized 
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Table 3. Smoking habits of cases and controls as reported by general practitioners and in postal questionnaires 


(percentages in parentheses) 








Cases Controls 

General practitioner reported: 

Non-smoker 18 (15) 96 (68) 

Past smoker 10 (8) 6 (4) 

Current smoker 93 (7D 40 (28) 

Total 121 (100) 142 (100) 

Smoking habits not known 40 (25% of cases) 167 (54% of controls) 
Surviving partner/control woman reported: 

Non-smoker 4 (9) 70 (54) 

Past smoker 7 (16) 25 (19) 

Current smoker 33 (75) 35 (27) 

Total 44 (100) 130 (100) 

No report 117 (73% of cases) 179 (58% of controls) 
Constructed smoking variable’ 

Non-smoker 20 (15) 120 (57) 

Past smoker 15 (11) 30 (14) 

Current smoker 99 (74) 61 (29) 

Total 134 (100) 211 (100) 

Smoking habits not known 27 (17% of cases) 98 (32% of controls) 


“test ignoring matching on difference between cases and controls P <0-001 for all three variables. 


and who did not have medical risk factors for 
myocardial infarction and for whom a smoking 
history was available. There was a slight excess 
of current oral contraceptive use amongst cases 
in each smoking category. Estimation of relative 
risk by conditional logistic regression proved to 
be umpossible for current oral contraceptive use, 
because there were too few case-control sets 
available for analysis. However, the relative risk 
associated with current and previous use con- 
sidered together compared with non-use adjus- 
ting for surgical sterilization, medical risk 
factors, and current cigarette smoking was 1-1 
(0-3 to 3-8, analysis based on 70 case-control 
sets). 

Table 7 shows the types of oral contraceptive 
being used by cases and controls who were 
currently using an oral contraceptive. There 
were more than three times as many cases using 
preparations containing 50 ug of oestrogen com- 


Table 4. Oral contraceptive use in cases and controls as 
reported by general practitioners (percentages n 
parentheses) 


Oral contraceptive use Cases Controls 
Non-use 66 (41) 143 (46) 
Previous use 58 (36) 109 (35) 
Current use 37 (23) 57 (19) 
Total 161 (100) 309 (100) 


Table 5. Use of oral contraceptives as reported by the 
general practitioners in women at nsk of pregnancy 
and women without medical risk factors for 
myocardial infarction (percentages in parentheses) 


Oral contraceptive use Cases Controls 

Women assumed at 

risk of pregnancy 
Non-use 43 (37) 110 (46) 
Previous use 37 (32) 72 (30) 
Current use 36 (31) 56 (24) 
Total 116 (100) 238 (100) 

Women without risk 

factors for myocardial 

mfarction* 
Non-use 31 (33) 133 (47) 
Previous use 36 (39) 98 (35) 
Current use 26 (28) 53 (19) 
Total 93 (100) 284 (100) 

Women assumed at 

risk of pregnancy and 

without risk factors for 

myocardial infarction * 
Non-use 20 (29) 104 (47) 
Previous use 24 (35) 65 (29) 
Current use 25 (36) 52 (24) 
Total 69 (100) 221 (100) 


Note: risk factors defined as‘ hypertension (including 
during pregnancy), hyperlipidaemia, diabetes, 
angina, Or a previous myocardial infarction 

*y7-4est ignoring matching for difference between 
cases and controls P <0-05 (2 df). 
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Table 6. Use of oral contraceptives as reported by 
general practitioners among women assumed at risk of 
pregnancy and without risk factors for myocardial 
infarction in different smoking groups (as defined by 
constructed variable) 


Oral contraceptive use Cases Controls 
Never smoked 
Non-use 3 (43) 48 (59) 
Previous use 2 (29) 20 (24) 
Current use 2 (29) 14 (17) 
Total 7 (100) 82 (100) 
Smoked in past 
Non-use 1 (25) 7 (30) 
Previous use 1 (25) 8 (35) 
Current use 2 (50) 8 (35) 
Total 4 (100) 23 (100) 
Current smokers 
Non-use 12 (27) 14 (36) 
Previous use 14 (32) 12 (31) 
Current use 18 (41) 13 (33) 
Total 44 (100) 39 (100) 


pared with the controls, but only about half as 
many cases using progestogen only prep- 
arations. These differences were not statistically 
significant. The relative risk associated with 
current use of a 50 ug preparation (compared 
with current use of any other preparation or non- 
use of any preparation) was estimated to be 4-2 
(0-5 to 39-2, analysis based on 89 case-control 
sets). It is possible that the higher dose 50 ug 
preparations were used more by older women 
who were reluctant to change to a more modern 
pill, and the incidence of myocardial infarction is 
strongly age related. Thus, although the controls 
were matched with the cases within 5-year age 
groups, it is possible that the increased use of 50 
ug preparations by the cases is attributable to the 
cases being a year or two older on average than 
the controls. The data do not, however, support 
this idea: the ages of the five cases using 50 ug 
combined preparations were 27, 30, 31, 33 and 
35, while the two controls using such prep- 
arations were aged 34 and 35. 

There was no evidence in the data of any trend 
in risk associated with duration of use of oral 
contraceptives or with time since last used. 

Information on oral contraceptive use was 
also collected on the postal questionnaire, 
although the amount of information available 
was very limited because the relatively small 
proportion of subjects completing the postal 
questionnaire. However, information was avail- 


able for 43 (27%) cases and 129 (42%) controls. 
Five (12%) of the cases and 8 (6%) of the con- 
trols were reported to be current oral contracep- 
tive users. while 15 (65%) of cases and 51 (40%) 
of controls were reported to be previous users. 
The estimated relative risk of current oral con- 
traceptive use compared with non-use from 
these data was 1-2 (0-2 to 8-6, analysis based on 
10 case-control sets) and the corresponding rela- 
tive risk for previous use was 0-5 (0-2 to 1:3, 
analysis tased on 33 case-control sets). 

There were no significant differences in the 
number cf pregnancies experienced by cases and 
controls, nor in the proportion where either the 
woman or her partner had been surgically steril- 
ized, nor in the proportion of women who had a 
history of using female sex hormones other than 
oral contraceptives 
Discussian 
The results of this study indicate a greatly ele- 
vated risk of fatal myocardial infarction associ- 
ated with medical risk factors including a history 
of hypertension in pregnancy, other hyper- 
tension, hyperlipidaemia, and diabetes. 
Cigarette smoking also appears to be associated 
with a very large relative risk of myocardial 
infarction of around 19-fold. By contrast, the 
relative risk of myocardial infarction associated 
with both current and past use of oral contracep- 
tives as recorded by the general practitioner was 
only slightly increased, and was not statistically 
significant. After allowing for the confounding 
effects of medical risk factors and for surgical 
steriliza-ion, the relative risk of both current and 
previous use was estimated to be 1:9 (95% C10-7 
to 4-9, end 1-0 to 3-5 respectively). 

Because of the limited amount of data on 
smoking, it is not possible to make any definite 


Table 7. Types of preparation in use by those women 
currently using oral contraceptives (percentages of all 
cases/controls in parentheses) 


Type of reparation Cases Controls 
Combined preparation 

With 50 ug oestrogen 5 (3:1) 2 (0-6) 

With 20-35 ug oestrogen 19 (11-8) 27 (8-7) 
Bı- or tri-phasic preparations 9 (5-6) 13 (4-2) 
Progestogen only preparations 3 (1:9) 12 (3-9) 
Preparation not known 1 (06) 3 (1-0) 
Total users within 1 month of 

death 37 (23-0) 57 (18-4) 
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statement about the relation between smoking 
and oral contraceptive use as risk factors. There 
is no evidence from Table 6 that the excess of 
oral contraceptive users amongst the cases was 
confined to cigarette smokers, but the condi- 
tional logistic regression analysis of oral contra- 
ceptive use suggested that most of the effect was 
attributable to smoking. 

There is a possibility that any increase in risk 
associated with current oral contraceptive use 
may be concentrated in users of the older high- 
dose combined preparations containing 50 pg of 
oestrogen, but the study is too small for this to be 
confirmed. 

Sending postal questionnaires to widowers 
and to control women was a new idea, tried for 
the first time in this study. While the replies did 
provide some additional information on the 
smoking habits of the women, there were prob- 
lems with the postal questionnaire. The 
response rate, even after one reminder, was 
poor for the widowers (47%) although rather 
better for the control women (67%). A par- 
ticular problem was encountered with the postal 
replies to the question about oral contraceptive 
use, which showed limited agreement with the 
corresponding information reported by general 
practitioners. General practitioner records have 
been shown not to provide a complete record of 
oral contraceptive use (UK National Case-con- 
trol Study Group 1989), but even during careful 
personal interview, women may give incorrect 
contraceptive information (Coulter et al. 1986) 
and in this study there was only one very brief 
question about pull use (which was not optimally 
worded) on a postal questionnaire. Further- 
more, the postal questionnaires were often sent 
out many months after the case died, and this 
produced confusion over time relationships 
between events of interest and contraceptive 
use. For these reasons, we have little confidence 
in the questionnaire information on oral contra- 
ceptive use and have focused mainly on the 
general practitioner information in this report, 
despite its known shortcomings. However, anal- 
ysis of the small amount of data available from 
the postal questionnaires did not indicate an 
increase in risk associated with either current or 
past use of oral contraceptives. 

Because of the commonly known hypothesis 
of the study, and the way that the controls were 
selected, it was not possible to blind interviewers 
or general practitioners either to the hypothesis 
or to whether a woman was a case or control. 


However, the data collected at the interview 
were taken direct from contemporary medical 
records, so that bias in recall should have been 
avoided. Moreover, an almost identical ques- 
tionnaire was used to obtain information from 
general practitioner records for cases and con- 
trols, so any bias in providing information about 
dead and living women should have been 

A nested case-control analysis of non-fatal 
myocardial infarction in the Oxford/FPA cohort 
study found a six-fold increase in risk associated 
with cigarette smoking as recorded at recruit- 
ment (Mant et al. 1987), while two case-control 
studies of non-fatal myocardial infarction, one in 
Italy (La Vecchia et al. 1987) and one in Yugosla- 
via (Ananjevic-Pandey & Vlayinac 1989) found 
relative risks of 8 and 3 respectively associated 
with smoking more than 15 cigarettes a day. The 
finding of a 19-fold increase in risk of fatal myo- 
cardial infarction associated with cigarette 
smoking in this study should be interpreted with 
some caution since smoking information was not 


‘available for 17% of the cases and 32% of the 


controls, and 1t may well be that there is a syste- 
matic bias in favour of recording positive smok- 
ing histories by general practitioners. 
Nevertheless, the excess in risk is evident with all 
three smoking variables, and is large. Even in 
the extreme case, assuming that all the remain- 
ing women for whom smoking history as defined 
by the constructed variable was not known were 
non-smokers, the relative risk associated with 
current cigarette smoking would be greater 
than 7. 

The principal purpose of this study was to re- 
examine the relation between fatal cardio- 
vascular disease and use of oral contraceptives, 
the hypothesis being that the risk of such disease 
would have reduced from that observed in 
earlier studies as a result of changes in types of 
preparations and patterns of use. Recent case- 
control studies of myocardial infarction have 
found relative risks associated with current oral 
contraceptive use ranging between 1-1 and 3-5 in 
all women and between 1-4 and 3-9 in women 
with no other risk factors (Adam et al. 1981; 
Ananjevic-Pandey & Vlajinac 1989; Krueger et 
al. 1980; La Vecchia et al. 1987; Rosenberg et al. 
1980; Talbott et al. 1989). While most epidemi- 
ological studies have failed to find any increase 
in risk associated with past use of oral contracep- 
tives, in two recent European studies (La Vec- 
chia et al. 1987; Ananjevic-Pandey & Vlajinac 
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1989) increased risks of 1-8 and 2-4 respectively 
were found to be associated with such use. An 
earlier case-control study from the United States 
(Slone et al. 1981) also found an elevated risk 
amongst women aged over 40 who hed used oral 
contraceptives for >5 years in the past (relative 
risk 1-6, 95% CI 1-1 to 2:5), but a more recent 
case-control study from the same group (Rose- 
nberg et al. 1990) failed to find any significant 
increase in risk associated with such use (relative 
risk 1-1, 95% CI 0-8 to 1-5). An analysis of mor- 
tality from the Oxford/FPA cohort study, albeit 
based on small numbers, found an #xcess mor- 
tality from ischaemic heart disease ic the women 
most recently using oral contraceptives which 
was also apparent in those stopping the pill =6 
years before the fatal event (Vessey et al. 1989). 

The power of the present study was such that 
the minimum significant increased relative risk 
associated with oral contraceptive use that could 
have been detected with 90% certainty was 1-8 
for any use in the last 10 years and 2-1 for current 
use. The simple relative risks associated with 
current use or other use within 10 years were all 
well below this, although above 1, and even after 
adjusting for the presence of risk factors and 
contraindications to oral contraceptive use they 
were still below 2, and were not statistically sig- 
nificant. If there is an increased risk of fatal myo- 
cardial infarction associated with modern oral 
contraceptive use, it is likely to be less than two- 
fold, and seems to be associated with both 
current and previous use in this study. This study 
was limited to fatal myocardial intarction, and 
the results cannot necessarily be extended to the 
risks of non-fatal disease. 
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Conservative laparoscopic treatment of ectopic 
pregnancies using the CO,-laser 


P. R. KONINCKX, K.WITTERS, J. BROSENS, N.STEMERS, 
D. OOSTERLYNCK, C. MEULEMAN 


Abstract 


Department of Obstetrics and Gynaecclogy, 
University Hospital Gasthuisberg, Herestraat 49, 
Catholic University Leuven, (K.U. Letven) B-3000 
Leuven, Belgium 


Objective—To assess the feasibility of CO,-laser-endoscopic surgical treatment 
for large and/or ruptured ectopic pregnancies, and to compare the results with 
those of microsurgical salpingotomy. 

Design—A retrospective review of all women treated for an ectopic pregnancy 
during a 6-year period, 1984-1989. During 1988 and 1989 treatment was ran- 
domized by the day of admission, depending only upon the surgeon in charge, 
some performing a linear salpingotomy (7=42) and some a CO,-laser lapa- 
rooscopy (n=34) in all women haemodynamucally stable. 
Setting—-Department of Obstetrics and Gynaecology, University Hospital Gas- 
thuisberg, Leuven. 

Subjects—-135 women with ectopic pregnancies of whom 76 were included in the 
randomized senes between 1988 and 1989. Overall 11 were treated by pelvic 
lavage, 78 by laparotomy and 46 by laparoscopic procedures. 

Main outcome measures—Postoperative complications, duration of hospital 
stay. Cumulative pregnancy rates after the procedures. 

Results—The two groups of women analysed in the randomized series were 
comparable for duration of amenorrhoea, diameter of the ectopic pregnancy 
and prevalence of ‘ruptured’ ectopics, but the duration of stay in hospital was 
much shorter (mean 2-9. SD 1-8 days) for the 34 women treated by laparoscopy 
than for the 42 women treated by laparotomy (mean 6-8, SD 1-6 days). The post- 
operative cumulative pregnancy rate was higher in nulliparous women with a 
history of infertility or pelvic inflammatory disease (PID), when treated with 
CO,-laser-laparoscopy (P=0-009). The recurrency rate was low (<5% in both 
groups). Overall in the women treated by laparotomy, postoperative cumulative 
pregnancy rates were lower following excision or adnexectomy than after a 
microsurgical linear salpingotomy (P=0-01). Four women treated by lapa- 
roscopy required a second procedure. 

Conclusion—Endoscopic treatment of large and/or ruptured ectopic preg- 
nancies is feasible and resulted in a shorter hospital stay and, in nulliparous 
women with a history of PID or infertility, in higher cumulative pregnancy rates, 
than after microsurgical salpingotomuies. 


The early diagnosis of ectopic pregnancies has 
stimulated conservative microsurgical treatment 
(DeCherney & Diamond 1987; Langer et al. 
1982; Oelsner et al. 1987). This trend is extend- 
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The feasibility of the endoscopic treatment of 
ectopic pregnancies by (partial) salpingectomy 
(Dubuisson et al. 1987; Tarasconi 1981) or by 
linear salpingotomy (Brumsted et al. 1988; 
DeChermey & Diamond 1987; Henderson 1989; 
Johns & Hardie 1986; Mäkinen et al. 1989; 


Mecke et al. 1989; Pouly et al. 1986; Vermesh et 
al. 1989) has been widely established. It is not 
yet clear, however, whether endoscopic treat- 
ment should be limited to the small and/or 
unruptured ectopic pregnancies, whether mini- 
mal surgery, that is linear salpingotomy and 
extraction, should be preferred over a partial 
resection in all cases, and how the long term 
results of endoscopic surgery compare with the 
microsurgical treatment and with nonsurgical 
therapies (Shapiro 1987; Stovall et al. 1989). 

Since 1990 laparoscopic treatment of ectopic 
pregnancies has become usual in our depart- 
ment, almost entirely replacing microsurgery. 
During 1988-1989 some physicians used a lapa- 
roscopic method for all their patients whereas 
others used a laparotomy and microsurgery. 
These data are reviewed to compare and to ana- 
lyse critically the results of microsurgical and 
laparoscopic treatment. 


Patients and methods 


All 135 women treated for an ectopic pregnancy 
in the department of obstetrics and gynaecology, 
University Hospital Gasthuisberg, between 1 
January 1984 and 1 December 1989 were 
included in this study. Early diagnosis was made 
by a combination of clinical examination, hCG 
assays and echography. Between 1984 and 1987 
echography was performed abdominally, and 
since 1988 mostly with a vaginal probe. 

Before 1988 laparoscopic treatment was per- 
formed by some surgeons ın selected patients. 
To examine the feasibility of endoscopic surgery 
for all patients, a prospective trial was set up by 
some surgeons (P.K., C.M.). In 1988 and 1989 
they treated all women with ectopic preg- 
nancies, who were haemodynamically stable, by 
laser-endoscopy, whereas the other consultants 
of the department continued to use microsur- 
gery. During 1988 and 1989 the selection of the 
treatment thus depended only upon the day of 
admission and the gynaecologist in charge. This 
series therefore can be considered as random- 
ized by the day of admission, for comparison of 
endoscopic and microsurgical treatment. 

All women with a haemoperitoneum of >0-5 
litres were considered as ‘ruptured’. In order to 
interpret the postoperative pregnancy rates the 
following risk factors were taken into account: 
age, parity (nulligravidae n=47) and a history of 
infertility for more than 1 year (m==37), tubal or 
other abdominal surgery (n=29), pelvic inflam- 
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matory disease (PID) (m=29), and the use of an 
intrauterine contraceptive device (IUCD, 
n=18) (Torburn et al 1988). 


Assays 


Human chorionic gonadotrophin (hCG) was 
assayed by the Hybritech monoclonal sandwich 
radioimmunoassay. Results are expressed in 
IU/1 according to the first international refer- 
ence preparation. 


Endoscopic treatment 


Before 1988 mainly unipolar electrosurgery was 
used (Pouly et al. 1986). From 1988 on, the tech- 
nique consisted of a three puncture technique, 
and used the persufflator (Koninckx & Vander- 
meersch 1991) to maintain a constant pneumo- 
peritoneum during suction and smoke removal, 
a CO,-laser (Sharplan 1060) and a video system. 

Following the diagnosis of an ectopic preg- 
nancy blood was aspirated, and the pelvic cavity 
extensively rinsed (1-2 litres of Ringer’s lac- 
tate). A careful adhesiolysis was performed to 
permit free mobilization of the oviduct. By care- 
ful inspection, the vascular supply of the ectopic 
pregnancy in the mesosalpinx was localized and, 
if located, it was interrupted with diathermy, at 
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Fig. 1. Duration of amenorrhea and of hospital stay in 
women treated with laparotomy or laparoscopy for a 
E ruptured or Ñ unruptured ectopic pregnancy. 
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Fig. 2. Cumulative pregnancy rates following an ectopic pregnancy treated with a mucrosurgical linear 
salpingotomy (©) or with CO,-laser-endoscopy (#) (a) The overall -esults are depicted, (b) women are grouped 


into parous (~——) and nulliparous (------); (c) women with (+++) and without ( 
women with (+--+ ) and without (——) a history of PID. 


least 0-5 cm from the oviduct. If this could not be 
done, vasopressin was injected in the mesosal- 
pinx to decrease subsequent bleeding. Using the 
CO,-laser, a 1-5cm longitudinal incision was 
made in the oviduct; the incision was made 
slightly lateral of the antimesenterical side, and 
always placed over the vascular supply, if pres- 
ent. The extra-uterine pregnancy and blood 
clots were removed with a forceps and/or a suc- 
tion cannula. If bleeding persisted, after the 
removal of the ectopic pregnancy vasopressin 
was injected into the mesosalpinx. Finally the 
peritoneal cavity was rinsed extensively. The 
oviductal incision was left open. 


Laparotomy 


Large ectopic pregnancies with destruction of 
the oviduct were initially treated by excision, 
whereas later on, a linear salpingotomy using 
microsurgical techniques was performed fol- 
lowed by nylon 5—0 suturing in almost all 
women. Very distal and small ectopics were 
treated by expression. 


Statistics 


Statistical calculations used the statistical pack- 





) a history of infertility and (d) 


age SAS (1985) and differences were tested with 
the x? and Student’s t-tests. Analysis of variance 
(Anova) was used to compare more than two 
groups, whereas cumulative pregnancy rates 
were evaluated by life table analysis and Cox 
multivariate regression (Cox 1972). Means (SD) 
are indizated unless stated otherwise. 


Results 


Diagnosis and localization 


In unruptured ectopic pregnancies (m=101), the 
diagnosis was made by echography and hCG 
assavs in 67%, by echography only in 22% and 
by clinical factors only in 11%. In ruptured ecto- 
pics (n=34) these figures were 38%, 32% and 
30% respectively (’; P=0-02). In the unrup- 
tured ectopic pregnancies, the echographic diag- 
nosis was suggestive in 91%, positive in 3%, but 
false negative in 6%; in the ruptured ectopic 
pregnancies, no false negatives were encoun- 
tered. The ectopic pregnancy was localized in 
the ampulla (50%), at the ampullary isthmic 
junction (34%), in the ovary (5%) or presented 
as a tubal miscarriage (10%). 
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Table 1. Ectopic pregnancies treated with microsurgical linear salpingotomy or CO,-laser laparoscopy 


————— LN Demians iv Shr I sie 





Microsurgery CO,,-laser laparoscopy 
(n=42) (n=34) 
Women 
Age (years) 29:7 (4-0) 30-5 (5-2) 
Weight (kg) 60-2 (10-8) 60-1 (8-8) 
Ectopic pregnancy 
Amenorrhea (weeks) 6:9 (2-1) 7-0 (2-3) 
Diameter (cm) 3:2 (1-2) 3-0 (1-4) 
% Ruptured 12-5 
Hospital stay (days)* 6-8 (1-6) 2-9 (1-8) 
Plasma hCGt 
day 0 866 (317-1918) 1122 (300-3851) 
day 3 325 (98-1648) 218 (54-1071) 
day 7 84 (19-313) 71 (12-265) 
day 14 8 (1-71) 24 (15-78) 
day 21 3 2-5) 12 (2-35) 


Results are mean (SD) values unless otherwise stated. 


* P<0-0001 
+ Mean (25~75th centile); day O=day of surgery. 


Treatments 


Of the 135 women, 11 with a tubal miscarriage 
were treated with pelvic lavage. The 78 laparo- 
tomy procedures comprised 55 microsurgical 
linear salpingotomies, 9 excisions, and 14 sal- 
pingectomies. The other 46 laparoscopic treat- 
ments used CO,-laser in 34 and unipolar 
electrosurgery in 12. 

In the randomized 1988-1989 group, women 
treated by laparoscopy and laparotomy were 
comparable for age, weight, duration of ame- 
norrhea and diameter of the ectopic pregnancy 
(Table 1). The duration of hospital stay was 
much shorter following laparoscopy than after 
laparotomy (P<0-0001), and was not affected by 
the diameter or the rupture of the ectopic preg- 
nancy (Table 1, Fig. 1). The postoperative 
decline of plasma hCG concentrations was 
comparable in the two groups. 

None of the women treated with laparotomy 
required a second procedure, but ın four women 
(7% ) treated with laparoscopy a second (laparo- 
scopic) procedure had to be performed for 
-bleeding in one and for a persisting ectopic preg- 
nancy in the other three. In these women the 
hCG concentrations (mean, 25th—27th centile) 
were 956 (353-2591), 169 (52-525), 300 (81- 
1117), and 533 (216-2377) IU/1 before and 3, 7 
and 14 days postoperatively. 


Pregnancy rates 


Analysis was restricted to those women who 
desired another pregnancy. 

In the randomized 1988-1989 group, the over- 
all pregnancy rates (Fig. 2a) were comparable 
after microsurgical linear salpingotomy (m=38) 
and CO,-laser-endoscopy (n=31). Pregnancy 
rates were lower (P=0-004) in nulliparous 
women (Fig. 2b). By life table analysis, cumulat- 
ive pregnancy rates following laparotomy and 
laparoscopy were comparable in multigravida, 
in women without a history of infertility and in 
women without a history of pelvic inflammatory 
disease (PID) or ectopic pregnancy; cumulative 
pregnancy rates following laparotomy were 
lower in women with a history of infertility 
(P=0-02) and slightly but not significantly lower 
in women with a history of PID or ectopic preg- 
nancy. By multivariate regression (Cox 1972), 
the cumulative pregnancy rate was significantly 
(P=0-009) higher after CO,-laser-endoscopic 
treatment than after microsurgery in nulliparous 
women with a history of infertility, PID or ecto- 
pic pregnancy; in the other women the preg- 
nancy rates were comparable in both groups. 

Cumulative pregnancy rates following laparo- 
tomy were higher (P=0-05) after microsurgical 
linear salpingotomy (m=42) than after excision 
(n=10). During the period 1984 to 1989, cumu- 
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lative pregnancy rates after 6, 12 and 18 months 
were 24%, 42% and 51% in the former group 
and 0%, 10% and 10% in the latter 

In the total group the pregnancy following 
laparoscopic treatment resulted in a further 
ectopic pregnancy (0%), a miscarriage (6%), 
and a normal pregnancy (94%). Following lapa- 
rotomy for ectopic pregnancy these gures were 
17%, 18% and 65% respectively (P=0-026). For 
the period 1988-1989 the recurrence rate fol- 
lowing microsurgery was only 5%. 


Discussion 


The feasibility of conservative laparoscopic 
treatment for ectopic pregnancies is well estab- 
lished. The indications generally have been 
restricted to smaller (<3 cm), and unruptured 
ectopic pregnancies without a living fetus. Our 
data demonstrate that conservative laparoscopic 
treatment of ectopic pregnancies can safely be 
extended to women with larger anc/or ruptured 
ectopic pregnancies, provided they are haemo- 
dynamically stable. 

The most important technical aspects for 
rapid and safe laparoscopic treatment of ectopic 
pregnancies in our experience are the following. 
The persuffiator permits flushing the peritoneal 
cavity with up to 60 litres of CO_/min (Koninckx 
& Vandermeersch 1991). This permits continu- 
ous suction of blood while maintaining a con- 
stant pneumoperitoneum and thus a clear vision. 
The CO,-laser 1s not considered to have major 
advantages over unipolar electrosurgery for the 
incision of the oviduct. Ectopic pregnancies are, 
however, often associated with pelvic adhesions, 
which limit the mobilization of the oviduct. Our 
initial failures of laparoscopy, i.e., three women 
in whom a laparotomy had to be performed 
because of bleeding, occurred during manipu- 
lation when adhesions limited the mobilization 
of the oviduct and the localization of the bleed- 
ing. Therefore, we consider a complete adhesio- 
lysis salpingolysis mandatory before mobilizing 
the oviduct. To achieve this rapidly the CO,- 
laser is superior to electrosurgery. Coagulation 
of the irrigating artery is important since in over 
50% of women, the subsequent removal of the 
ectopic pregnancy is completely bloodless. We 
prefer to limut the injection of vasopressin in the 
mesosalpinx (Pouly et al. 1986) ta these women 
in whom no irrigating artery car be found, or 
who still bleed after the removal of the ectopic 


pregnancy, since with vasopressin we cannot 
stop the bleeding in all women, necessitating 
coagulation/endothermy, and since one woman 
had to have a second operation because of mas- 
sive bleeding which started more than 12 h after 
the laparoscopic procedure. 

The shorter hospital stay following laparo- 
scopic treatment of ectopic pregnancies is well 
known (Brumsted et al. 1988). There is, how- 
ever, a higher incidence of incomplete treatment 
necessitating a repeat intervention in some 7% 
of women (Henderson 1989; Vermesh et al. 
1989). Although we consider that these incom- 
plete laparoscopic removals of ectopic preg- 
nancies could be reduced by experience, our 
1991 data demonstrate that repeat interventions 
are still required in some women. A rigorous 
follow-up by monitoring hCG concentrations 1s 
mandatory. An important detail, however, is 
that in the three women who required a repeat 
operation hCG concentrations started to rise 
again after only 1 week of exponential decline, 
which had been similar to the decline observed 
in the other women. One should moreover 
realize that during the second laparoscopic inter- 
vention, histologically only necrotic placental 
tissue and blood clots were found. Therefore 
one could argue that a repeat intervention might 
not have been necessary and that a more conser- 
vative approach could have been more appro- 
priate (Garcia et al. 1987). This needs to be 
confirmed before it can become clinically 
applicable. 

In the total group postoperative pregnancy 
rates were comparable with those reported pre- 
viously (Makinen et al. 1989; Mecke et al. 1989; 
Oelsner et al. 1987; Pouly et al. 1986; Vermesh et 
al, 1989). Although the group treated with 
excision is small, the significantly lower preg- 
nancy rates suggest that linear salpingotomy 
should be preferred when possible. 

In the 1988-1989 group, which allows a com- 
parison of microsurgical linear salpingotomy 
and CO,—laser-laparoscopy, no differences 
were found in multiparous women and in women 
without a history of infertility or PID. However, 
nulliparous women with a history of infertility or 
PID had a significantly higher pregnancy rate 
after laparoscopy and this was also true when- 
unruptured ectopic pregnancies only were con- 
sidered. To explain this, we suggest the follow- 
ing mechamsm. The laparoscopy procedure 
included a complete ovariolysis-salpingolysis to 
permit good mobilization and visibility but 


during microsurgery only a limited adhesiolysis, 
e.g., not including the other oviduct, was 
performed, and the differences found could 
reflect this. Our laparotomy records did not per- 
mit us to verify that these women actually had 
more adhesions. However, we suggest that 
adhesiolysis during laparoscopic surgery for an 
ectopic pregnancy may improve the pregnancy 
rate as well as being necessary for technical 
reasons. 

Reported recurrence rates of an ectopic preg- 
nancy vary between 7 and 30% (Mecke et al. 
1989; Oelsner et al. 1987, Pouly et al. 1986). 
Although our group is small, the observed recur- 
rence rate of <5%, together with our generally 
low incidence of ectopic pregnancy, could be 
related to our population, the Leuven area being 
a small university town, with a low incidence of 
PID. 

In conclusion, our data demonstrate that most 
women with ectopic pregnancies who are hae- 
modynamically stable can be treated with lapa- 
roscopy and that besides the advantages of a 
lower morbidity, compared with microsurgery 
the CO,-laser-endoscopic treatment has a higher 
postoperative fertility rate in nulliparous women 
with a history of impaired fertility. It is suggested 
that this could be explained by the more com- 
plete adhesiolysis performed during CO,-laser- 
endoscopic treatment. 
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Abstract 


Objective—To study the essociation between ectopic pregnancy and Chlamydia 
trachomatis and Neisseria gonorrhoeae. 

Design—A prospective observational study with two comparison groups. 
Setting—A general hospital in Franceville, Gabon. 

Subjects—Forty-five women with ectopic pregnancies and two comparison 
groups each of 45 women, one at 5 to 12 and the other at 32 to 41 weeks 
gestation. 

Main outcome measures—Serum levels of IgG and IgA antibodies to C. tracho- 
matis (L1 and rMOMP) and N. gonorrhoeae (pili) in all the women. In the 
women with ectopic pregnancy peritoneal adhesions were scored and in 40 
women samples of tube were cultured for organisms being studied 
Results—IgG and IgA an-ibodies to C. trachomatis (L1) were detected in 84% of 
the ectopic group and 52 and 39% of the comparison groups (P<0-0001). IgG 
and IgA antibodies to N. gonorrhoeae occurred in 49, 28 and 18% and 49, 28 and 
26% of the groups but the differences were not statistically significant. Adhe- 
sions were positively associated with the antibodies. C. trachomatis was cultured 
from the tubes of 71% cf the women with ectopic pregnancy. 
Conclusions—Infection with chlamydia, and probzbly with N. gonorrhoeae, is 


an important factor in the causation of ectopic pregnancy in Gabon. 


Ectopic pregnancy, like tubal infertility, is 
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generally thought to result from previous tubal 
infection, usually from sexually transmitted bac- 
teria such as Neisseria gonorrhoeae or Chlamy- 
dia trachomats. In industrialized countries 
women who had acute salpingitis had a 7—10 fold 
risk for ectopic pregnancy (Westrom et al. 1981). 
In Africa also, C. trachomans and N. gonor- 
rhoeae are major causes of salpingitis (Piot et al. 
1983) and both these pathogens are associated 
with tubal obstruction and infertility. 

Gabon, in equatorial Africa, has one of the 
lowest fertility rates (116/1000 women between 
15 and 44 years of age) (Belsey 1976). The main 
cause seems to be the high prevalence of sal- 
pingitis in this area (Muir 1980). Moreover, the 
average ratio of ectopic pregnancies to live 
births is 1:62.5, similar to that in Europe. In this 
paper we present the first prospective study of 
the role of C. trachomatis and N. gonorrhoeae in 
ectopic pregnancy in Africa. 


Subjects and methods 


Over a period of 10 months, between May 1988 
and February 1989, we studied prospectively 45 
of the 56 women who were admitted with an 
ectopic pregnancy to the general hospital in 
Franceville, Gabon. Two control groups were 
formed from women with uncomplicated intra- 
uterine pregnancies who attended the antenatal 
clinic. One group included 45 women at 5-12 
weeks gestation and the other included 45 
women at 32—41 weeks gestation. The women in 
the control groups were selected when a patient 
presented with an ectopic pregnancy as the first 
pregnant woman up to 12 weeks gestation and 
the first pregnant woman between 32 and 41 
weeks gestation attending the routine obstetric 
clinic. The control groups were selected at these 
two different gestational ages for three main 
reasons (i) women in early pregnancy are more 
likely to be sexually active and have more evi- 
dence of sexually transmitted disease (STD) 
than women in fullterm pregnancy; (ii) early 
pregnancy cannot be considered as a normal 
pregnancy since pregnancy loss is not rare in the 
first trimester; and (iii) little is known about 
possible variation in chlamydial serology during 
the course of pregnancy. Controls were matched 
with the cases for age (within 2 years) and 
gravidity. 

Both cases and controls were drawn from a 
relatively homogeneous population and were 
similar in socioeconomic status. All subjects 
underwent a structured interview in which par- 
ticular attention was paid to reproductive 
history, sexual behaviour, contraception and any 
past evidence of sexually transmitted disease or 
pelvic infection. 

At surgery the appearance of the abdominal 
cavity was recorded using the classification 
developed by Mage et al (1987) as follows: stage 
1, absent or mild pelvic adhesions; stage 2, mod- 
erate pelvic adhesions easily removed during 
surgery; stage 3, thick pelvic adhesions with a 
bad fertility prognosis. The fallopian tubes could 
not be examined laparoscopically. During sur- 
gery a.sample of fallopian tube with the associ- 
ated ectopic pregnancy was snipped off into 
conventional 2SP chlamydial transport medium 
in 40 of the 45 cases. Specimens were stored in 
29P at —70°C. For culture the swabs were 
thawed, sonicated, then inoculated by centrifu- 
gation onto McCoy cell monolayers in 96-well 
plates and incubated for 72h in medium con- 
taining 1 pg/ml cycloheximide (Ripa et al. 1977). 
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Chlamydial inclusions were demonstrated by 
immunoperoxidase using human serum contam- 
ing known antibodies to C. trachomatis. 

Cultures from the fallopian tubes were also 
obtained for N. gonorrhoeae. A cotton swab was 
rotated within the ampulla of the tubes and 
transported in TGV transport medium (Diag- 
nostic Pasteur, Paris, France). Methods for 
gonococcal culture were as described by Yvert et 
al. (1984). 

A 10 mi sample of venous blood was obtained 
from each of the 45 women with ectopic preg- 
nancy, but only from 36 and 38 women in the 
early and late pregnancy control groups respect- 
ively. The serum was separated, frozen at 
—20°C, and transported to Southampton in the 
UK for measurement of IgG and IgA antibodies 
to C. trachomatis and N. gonorrhoeae. Conven- 
tional ELISA was performed on duplicate 1/100 
dilutions of sera using C. trachomatis L1 and N. 
gonorrhoeae P9 pili as antigens (Mabey et al. 
1985). C. trachomatis recombinant 3/4 length 
outer membrane protein ((MOMP) (Conlan et 
al. 1988), at a concentration of 1 ug/ml, was used 
as a third antigen. 

Statistical analysis was performed using the y? 
test with Yates’ correction for small sample 
Sizes. 


Results 


Over the period of the study, 56 women under- 
went salpingectomy for ectopic pregnancy and 
samples were obtained from 45. Table 1 shows 
the clinical characteristics of the cases and con- 
trols. There was no difference between the cases 
and controls in the frequency of a history of at 
least one abortion. However, women with ecto- 
pic pregnancy had significantly more lifetime 
partners than controls (P<0-001), and a lower 
age at first coitus (P<0-01 early pregnancy, 
p<0-05 late pregnancy) suggesting higher risk 
sexual behaviour. There was also a more fre- 
quent history of pelvic inflammatory disease 
which, however, was not statistically significant 
in the small sample available. Neither the cases 
nor the controls had ever had an intrauterine 
contraceptive device inserted. The significant 
association of ectopic pregnancy with increased 
number of lifetime sexual partners, reduced age 
at first coitus but not with previous abortion is 
consistent with the main aetiological factor 
being sexually transmitted. 

At surgery, pelvic adhesions were found in 
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Table 1. Clinical characteristics of the cases and the two control groups 


Cases 
Ectopic pregnancy 
(n= 45) 

Clinical characteristics n (%) 
Age (years) 

Mean (SD) 25-3 (6-5) 
Gravidity 

0 3 (6) 

1to5 25 (56) 

>5 17 (38) 
History 

Abortion 20 (44) 

Ectopic pregnancy 9 (20) 

PID 13 (29) 
Lifetime sexual partners 

<5 9 (29) 

5 to 10 10 (22) 

>10 26 (58) 
Age at first cortus (years) 

<15 21 (47) 

>15 24 (53) 


PID = pelvic inflammatory disease. 
Significance difference is defined for P<0-0S. 


Control groups 
Early pregnancy Late pregnancy 
(n = 45) (n = 45) 
n (%) P n (%) P 
25-5 (7-1) ns 25:5 (5:9) n.s. 
3 (6) 4 (9) 
25 (56) n.s. 23 (51) ns 
17 (38) 18 (40) 
21 (47) n.s 18 (40) n.s. 
3 (7) n.s. 0 (0) <0-001 (1) 
8 (18) n.s. 6 (13) ns 
28 (62) 33 (74) 
8 (18) <0-001 (2) 5 (11) <0-001 (3) 
4 (9) 7 (15) 
13 (29) n.s. 11 (25) <0.01 (4) 
32 (72) 34 (75) 


(Ipe = 10-2, df = 1, 95% C1 0-083 to 0-317; (2) 2 = 26 3, df = 2; (3) £ = 31-2, df = 2; (3) £ = 9-4, df = 1; (4) Y= 


9-4, df = 1, 95% CI 0-027 to 0-413. 


44% of cases (20/45): 25 (56%) were in stage 1, 
16 (35%) were in stage 2 and 4 (S%) were in 
stage 3. 

Plots of the frequency distribution of ELISA 
results (optical density) for IgG and IgA anti- 
body to C. trachomatis L1, rMOMP and N. gon- 


orrhoeae pili were markedly positively skewed 
compared with all other populations we have 
studied (UK, Yugoslavia, Armenia, Gambia), 
suggestive of a very high overall prevalence of 
sexually transmitted disease. We have shown 
previously that at a serum dilution of 1:100 the 


Table 2. Prevalence of antibody in the cases and the two control groups 


Control groups 

Ectopic pregnancy (n = 45) Early pregnancy (n = 36) Late pregnancy (n = 38) 
Antibody n(%) x P n(%) x P 
IgG 
C. trachomatis L1 38 (84) 19 (53) 82 <0-01(1) 15(39) 16-2 <0-001 (2) 
N gonorrhoeae pili 22 (49) 10 (28) 3 nS. 7 (18) 71 =<0-01 (3) 
C trachomatis MOMP 34 (76) 21 (58) 27 ns 15 (39) 11 <0-001 (4) 
IgA 
C. trachomatis L1 28 (62) 11 (31) 69  <001(5) 11(29) 79  <005 (6) 
N. gonorrhoeae phi 22 (49) 10 (28) 2:9 n.s. 10 (26) 35 ns 
C trachomatis tMOMP 10 (22) 11 31) 08 ns 12 (32) 1 ns 


Significance difference 1s defined for P<0-05 


(1) 95% CI, 0-115 to 0 505; (2) 95% CI, 0-103 to 0-517; (3) 95% CI, 0-262 to 0-638; (4) 95% CI, 0-12 to 0-5; (5) 95% 


CI, —0-447 to 1:227; (6) 95% CI, 0-123 to 0-532. 
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Table 3. Surgical findings and the results of fallopian tubes culture and serology 





C. trachomatis antibodies 


IgG IgA 
Negative Positive P Negative Positive 
Pelvic adhesions 
(n = 45) 
Presence 0 26 (68) <O0-01 8(47) 1864) 
Absence 7(100) 12(32) (1) 9(53) 10(36) 
Culture of Fallopian 
tubes (n = 40) 
Positive 5 (71) 20 (60) ns 6 (43) 19 (73) 
Negative 2 (29) 13 (40) 8 (57) 7 (27) 


N. gonorrhoeae antibodies 


IgG IgA 


P Negative Pontive P Negative Positive P 


ns 11 (48) 15(68) ns 14(61) 12(26) os 
12 (52) 7 (32) 9 (39)  10(19) 
001 0 0 (0) 0 (0) 0 (0) ns 
(2) 00) 0 (0) 0 (0) 0 (0) 


Data are shown asn (%) Statistical significance 1s defined for P<0-05, (1) x? = 10-4, df = 1, 95% CI 0-532 to 0 828, (2) xX? = 10 4, df = 1, 95% 


CI --0-61 to 0-01 


optical density is linearly related to titre on end- 
point dilution (Mabey et al. 1985). On the basis 
of these frequency distributions we assigned 
arbitrary ‘cut-off values for the optical density 
of positive sera of >0-7 or IgG antibody to whole 
C. trachomatis Li or to gonococcal pili; >0-45 
for IgG antibody to rMOMP, >0-2 for IgA anti- 
body to rMOMP and >0-3 for IgA antibody to 
Chlamydia and gonococci. 

Justification for these cut-off values for IgG 
antibody to Chlamydia was the observation that 
only sera with an optical density =0-7 to whole 
Chlamydia had an optical density to rtMOMP of 
>0-45. Similarly for IgA only sera with an opti- 
cal density of >0-3 to whole Chlamydia had an 
antibody level to rMOMP of >0-2. For positive 
sera there was good agreement for antibody 
levels to the two chlamydial antigens 
(P<0-0001). 

The prevalence of antibody among women 
with ectopic or intrauterine pregnancy is shown 
in Table 2. Among women with ectopic preg- 
nancy, 84% (38/45) were positive for antibody to 
whole Chlamydia and 76% (34/45) were positive 
for antibody to rMOMP. Comparable figures in 
the early pregnancy controls were 53% and 58% 
for Chlamydia and rMOMP, and in the late preg- 
nancy controls 39% for both antigens. Some 
49% (22/45) of women with ectopic pregnancy 
had IgG antibody to gonococcal pili compared 
with 28% of the early pregnancy control women 
and 18% of those with full-term pregnancy. 
From these data ıt may be seen that women with 
ectopic pregnancy had significantly more anti- 
body to both chlamydial antigens than did the 
control women in early or late pregnancy 


(P<0-005). Likewise there was a higher preva- 
lence of antibody to gonococcal pili in the ecto- 
pic pregnancy group, but this was only 
statistically significant when compared with the 
control women in late pregnancy (P = 0-007). 

Of the 45 women with ectopic pregnancy 62% 
had circulating IgA antibody to C. trachomats 
compared with 31% and 29% in the early and 
late pregnancy control groups. Furthermore, 
49% of the ectopic pregnancy group had IgA 
antibody to N. gonorrhoeae pili compared with 
28% and 26% in the early and late pregnancy 
control groups. Although the trend 1s the same, 
these differences were not statistically significant 
due to small sample size. 

In all the ectopic pregnancy groups except 
one, high IgA levels were associated with high 
levels of IgG, for both pathogens. C. trachomatis 
was cultured from the fallopian tubes of 25 of 40 
cases of ectopic pregnancy (62%). N. gonor- 
rhoeae was not isolated from this site. Thus, 
unlike Southampton (Robertson et al. 1988), 
many Gabonese women with ectopic pregnancy 
were currently infected with chlamydiae, prob- 
ably explaining why there was such a high preva- 
lence of IgA antibody, which is a relatively short 
duration antibody. 

Table 3 shows the relation between gross sur- 
gical findings and the results of chlamydial fall- 
opian tube culture and serology. The positive 
predictive value (PPV) and negative predictive 
value (NPV) of chlamydial IgA serology for cul- 
ture of the fallopian tubes for C. trachomats 
were 0-73 and 0-57, respectively. Chlamydial 
IgG serology had a PPV of 0-6 and a NPV of 0-29 
for culture of the fallopian tubes for C. 
trachomatis. 
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High levels of IgG to C. trachomatis are highly 
associated with the presence of pelvic adhesions. 


Discussion 


Tubal infection has been considered the main 
cause of infertility and ectopic pregnancy in 
Africa (Belsey 1976; Ville et al. 1991; Retel- 
Laurentin 1974) although direct evidence for the 
latter has not been obtained hitherto. The 
hypothesis that sexually transmitted disease is 
significantly associated with ectopic pregnancy 
was supported by the observation that women 
with ectopic pregnancy had higher risk sexual 
behaviour than women with intrauterine preg- 
nancy. Moreover, the greater prevalence of chla- 
mydial and gonococcal antibodies in women 
with ectopic rather than intrauterine pregnancy 
strongly supports the hypothesis, as serum IgG 
antibodies represent the cumulative history of 
the individual’s exposure to infection. The 
reliability of the serological methods we used has 
been reviewed recently (Robertson et al. 1988). 
Antibodies to C. psittaci and C. pneumonia may 
cross react with the C. trachomatis antigen used, 
while antibody to meningococcal infection may 
cross react with gonococcal pili. However, there 
is no reason to suppose that any of the study 
population groups were heterogeneous in res- 
pect of their exposure to these cross reactive 
pathogens. It is reasonable to conclude that sex- 
ually transmitted disease is a major, if not domi- 
nant, factor in the aetiology of ectopic 
pregnancy in Gabon. 

Gonococcal infections have bean associated 
with pelvic inflammatory disease and its tubal 
sequelae in Africa (Muir etal. 1980), although in 
a study of infertility due to tubal occlusion in the 
Gambia, West Africa, Chlamydia appeared to 
be more umportant (Mabey et al. 1985). Our fail- 
ure to isolate gonococci from the fallopian tubes 
was probably related to technical problems asso- 
ciated with the transport of specimen as IgA 
antibody to N. gonorrhoeae pili was almost twice 
as common in women with ectopic rather than 
intrauterine pregnancy. In Gabon there is a 
strong association between chlamydial infec- 
tion, acute salpingitis and tubal infertility 
(Reniers et al. 1989; Frost et al. 1987). In many 
industrialized countnes, C. trachomatis rather 
than N. gonorrhoeae appears to be the main 
pathogen associated with tubal infertility (Con- 
way etal. 1984; Anaestad et al. 1987; Sellors et al. 
1988) and ectopic pregnancy (Svensson et al. 


1985; Brunham et al. 1986; Hartford et al. 1987; 
Dubuisson et al. 1987; Walters et al. 1988; 
Robertson et al. 1988; Diquelou et al. 1988). In 
Gabon (Leclerc et al. 1988) the prevalence of C. 
trachomatis infection is much higher than in 
industrialized countries. It is not surprising, 
therefore, that our serological studies indicated 
a strong association between ectopic pregnancy 
and chlamydial and gonococcal infections, with 
chlamydia the more important of the two patho- 
gens. The results confirm the importance of C. 
trachomatis in STD in Africa. 

One surprising finding was the fact that 62% 
of Gabonese women with ectopic pregnancy still 
had active tubal chlamydial infection. This is the 
highest rate of current chlamydial infection 
reported for ectopic pregnancy; most authors 
found negative tubal cultures (Brunham et al. 
1986; Hartford et al. 1987; Diquelou et al. 1988) 
although there was one report of a 31% preva- 
lence of active infection (Bentsi et al. 1985). We 
assume that ın industrialized countries, ectopic 
pregnancy probably occurred in women with 
past, rather than current, chlamydial infection. 
The much greater frequency of active chlamy- 
dial infection in ectopic pregnancy in Gabon is 
probably explained by the markedly higher 
prevalence of chlamydial infection (Leclerc et al. 
1988). 

The fact that a history of pelvic inflammatory 
disease was uncommon in women with antichla- 
mydial antibodies has been noted by others 
(Brunham et al. 1986; Hartford et al. 1987; Wal- 
ters ef al. 1988) and supports the view that C. tra- 
chomatis salpingitis is more likely to be 
subclinical (Sellors et al. 1988; Patton et al. 1989; 
Rosenfeld et al. 1983) than salpingitis due to 
other pathogens. Clearly many women are un- 
aware that they have a tubal infection and there- 
fore do not seek treatment. The correlation 
between chlamydial antibodies and the severity 
of pelvic lesions at the time of surgery provides 
additional evidence for the crucial role of C. tra- 
chomatis in tubal disease (Table 3), although 
tubal chlamydial infection is not invariably asso- 
ciated with damaged tubes (Menchaca et al. 
1988). 

The question arises whether IgA antibodies 
are useful for the diagnosis of upper genital tract 
chlamydial infection in women. In our study 
antichiamydial IgA antibodies were very preva- 
lent and were associated with active infection of 
the fallopian tubes. This association was not 
found for IgG serology, suggesting that IgA anti- 


bodies are associated with recent or current chla- 
mydial infection. Furthermore we clearly show 
that high levels of IgG to C. trachomatis are asso- 
ciated with pelvic adhesions, reflecting passed 
infection (Table 3). This is supported by the fre- 
quent isolation of chlamydiae from the fallopian 
tubes. Robertson et al. (1988) found a low preva- 
lence of antichlamydial IgA in women with ecto- 
pic pregnancy in Southampton. However, in this 
population only one patient’s fallopian tube was 
positive for chlamydial antigen. A high preva- 
lence rate of specific elevated IgA correlated 
with positive C. trachomatis isolation has been 
found ın non-gonococcal urethritis (Cevenini et 
al, 1984), in patients seeking abortion (Csango et 
al. 1988), in salpingitis (Piura et al. 1985), in epi- 
didymitis (Kaneti et al. 1988) and in women with 
obstructive infertility (Sarov et al. 1988). In our 
study, IgA antichlamydial antibodies reflected 
active infection of the fallopian tubes in Gabo- 
nese women with ectopic pregnancy, with higher 
predictive values than for IgG. 

In developing countries such as Gabon, where 
methods for the laboratory isolation of Chlamy- 
dia are not generally available yet there is a sub- 
stantial probability that ectopic pregnancy may 
be associated with current chlamydial infection, 
high serum IgA levels may provide a useful 
guide to clinician, with positive predictive values 
of 0-73 and 0-57 respectively. This is unlikely to 
be the case in developed countries, where the 
prevalence of active chlamydial infection in 
ectopic pregnancy appears much lower (Robert- 
son et al. 1988) and more reliable diagnostic tests 
are generally available. A particular difficulty is 
the patient whose lower genital tract infection 
has resolved, invalidating most of the laboratory 
diagnostic tests, but in whom infection is still 
present in the upper genital tract. In such 
patients our strategy would be to attempt chla- 
mydial isolation with a sleeved swab from the 
endometrium, where chlamydial infection is 
often associated with plasma cell endometritis. 
On fundamental immunological principles 
(Allardyce & Bienenstock 1984) we would 
expect upper genital tract infection to activate 
the common mucosal immune system. This 
would result in the appearance of specific sigA 
antibody at the cervix, either as a result of direct 
drainage from the endometrium, which is the 
main source of lower genital tract antibody (Parr 
& Parr 1988) or as a result of cervical colo- 
nization with circulating sIgA plasmablasts 
(Allardyce & Bienenstock 1984). sIgA antibody 
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is much shorter lived than serum IgA and is thus 
far more likely to be associated with current 
infection. At present we consider it premature to 
use IgA based tests for the diagnosis of upper 
genital tract infection with STD agents until the 
technology is substantially improved. Such a test 
has to be specific for both the pathogen and for 
secretory not circulating IgA, as well as being 
adequately sensitive to measure the low levels of 
sIgA present in cervical secretion. In this respect 
we have recently been encouraged by observing 
a strong positive correlation between culture 
positive chlamydial cervicitis and the presence of 
antichlamydial sIgA antibody detected by a 
highly sensitive, redox-amplified ELISA in the 
supernatant transport medium of chlamydial 
culture swabs (data in preparation). We are 
currently investigating how long these anti- 
bodies persist following antichlamydial therapy, 
and whether similar tell-tale antibodies are pro- 
duced following upper genital tract infections. 
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An audit of the management of ectopic pregnancy 


S. G. NORMAN 


Abstract 


Objective—To estimate the local incidence of ectopic pregnancy and to review 
the management of ectopic pregnancy with reference to those misdiagnosed at 
presentation. To establish management guidelines to be applied to all possible 
ectopic pregnancies. 

Design—A. review of all ectopic pregnancies presenting over a 2-year period, 
and of emergency gynaecological admissions during 4 months. 

Setting—A teaching hospital 

Results—The local rate of ectopic pregnancy was similar to that seen in other 
UK studies. Nineteen (13%) women with ectopic pregnancies were sent home 
with an incorrect diagnosis. Eight were recalled but eight required emergency 
admission and one died at home. Undue confidence in ultrasound reports and 
failure to follow up inconclusive histology results were a feature in cases where 
patients were not recalled. A set of simple management guidelines has been 
drawn up. Amongst general gynaecological admissions 1 in 12 of all first trimes- 
ter complications was an ectopic pregnancy. Amongst apparently true uterine 
miscarriages 20% of histological examinations were inconclusive and histology 
and ultrasound examinations failed to confirm a uterine miscarriage in 14% of 
apparently true missed miscarriages. 

Conclusions——Ectopic pregnancy is common amongst first trimester complica- 
tions. Adherence to simple management guidelines would minimize the number 
of patients requiring emergency admission, though up to 20% of patients with 
apparently true uterine miscarnages would also require further investigation. 


A review of the management of women with an 
ectopic pregnancy over a 2-year period was 
undertaken. The aims of the audit were three- 
fold. (i) To establish the rate of ectopic preg- 
nancy in the district population and within the 
emergency gynaecological intake with a compli- 
cation of the first trimester. (ii) To establish the 
proportion of women with a final diagnosis of 
ectopic pregnancy who were initially discharged 
with an incorrect diagnosis and to identify fac- 
tors contributing to the error, thus enabling 
guidelines to be established for all gynaecologi- 
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cal emergencies. (iii) To apply these guidelines 
to a review of the management of a sample of the 
gynaecological intake with first trimester 
complications. 


Subjects and methods 


A retrospective study was undertaken at the 
Princess Anne Hospital, Southampton, which 
included all women with a final diagnosis of ecto- 
pic pregnancy who presented between February 
1 1988 and January 31 1990. The hospital is the 
major gynaecological unit in the Southampton 
and South-West Hampshire Health District and 
the only one to accept gynaecological emergen- 
cies. Cases were identified by examination of the 
theatre and hospital records and a critical analy- 
sis of the case records was undertaken. Review 
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of instances where the diagnosis was missed 
enabled the construction of a set of management 
recommendations for use where ectopic preg- 
nancy was a possible diagnosis. 

In addition, the notes of women with a poss- 
ible diagnosis of ectopic pregnancy admitted 
during February, June, September and Dec- 
ember 1988 were reviewed. Women undergoing 
elective procedures, readmitted following com- 
plications of elective procedures, outside the age 
range 15-44 years, with pregnancies advanced 
more than 14 weeks or who were known or sus- 
pected to be pregnant but where the possibility 
of ectopic pregnancy was not an issue were 
excluded from the study. The remainder were 
therefore women either with a complication of 
the first trimester or in whom pregnancy could 
not be immediately excluded. This sample of 
admissions allowed an estimation of the emer- 
gency admission population at risk of ectopic 
pregnancy, subsequently used as denominator in 
the estimations of hospital based rates. Records 
were classified by the diagnosis at discharge and 
also on the basis of the guidelines established for 
the management of ectopic pregnancy. 


Results 


Local population projections estimated the 
female population aged 15—44 years to be 88 105. 
During 1988, 5812 women resident in the Dis- 
trict were delivered and 1113 had a termination 
of pregnancy (Wessex RHA, 1989; OPCS, 
1989). 


Ectopic pregnancies 


During the two-year study period 149 ectopic 
pregnancies were treated. Theatre records in the 
two other NHS hospitals in the district which 
undertook emergency surgery revealed no cases 
of ectopic pregnancy. The notes relating to two 
patients could not be located. 

Because an infertility/[VF uniz is based in 
Southampton eight women, resident outside the 
district were admitted with ectopic pregnancies 
following local IVF or infertility treatment. 
Similarly three women resident within the dis- 
trict had an ectopic pregnancy following embryo 
transfer. These cases serve to indate the local 
rate of ectopic pregnancies and they have been 
omitted when companng local ratas with figures 
from other studies, though they have been 


included in the analysis of hospital based data. 
Fifteen women with ectopic pregnancies who 
were not receiving IVF or infertility treatment 
who were resident outside the area have been 
included in calculations on the assumption that 
cases imported are balanced by women resident 
in the district but presenting elsewhere. 

Of the 147 women with ectopic pregnancies, 
for whom details were available, 31 (21%) were 
treated without delay because of their clinical 
condition or because the clinical evidence was so 
strong that investigations were unnecessary. Of 
the remaining 116 women 105 were investigated 
by abdominal ultrasound scans, urmary or 
serum B-hCG assays, or both, before surgery or 
evacuation of the uterus. 

Of this group of 105 women, 8 (8%) (repre- 
senting 5% of all ectopic pregnancies) had been 
allowed home with diagnoses other than ectopic 
pregnancy but were recalled when either fol- 
low-up pregnancy tests suggested a continuing 
pregnancy or the histological examination of tis- 
sue gathered at uterine evacuation did not con- 
firm a uterine miscarriage. However, 11 women 
(10%) (representing 7% of all ectopic preg- 
nancies) were discharged either with the wrong 
diagnosis and no arrangements for follow up, or 
were allowed home pending investigations 
unavailable during their admission. Of these 11 
women, two returned for investigation and were 
diagnosed and treated, eight were readmitted as 
emergencies (not recalled), two being readmit- 
ted twice. One woman died at home. 

Table 1 summarizes clinical events in these 11 
women who were either not recalled or allowed 
home pending investigation, and the errors 
made in management are classified in Table 2 
The time taken for histological analysis of evacu- 
ated tissue to become available and the interval 
between evacuation and readmission is shown in 
Table 3. 

Review of cases allowed the following simple 
set of recommendations to be made. 

1. Tissue should always be sent for histological 
examinétion. 

2. When histological examination of the tissue 
obtained at uterine evacuation does not confirm 
the presence of a uterine miscarriage the patient 
should be recalled. 

3. The diagnosis of missed miscarriage on 
ultrasound scan where the fetus is not seen 
should be treated with caution. 

4, There should be rapid return of histology 
results. 
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Table 1. Course of events in 11 women with ectopic pregnancies who were misdiagnosed or sent home pending 
investigation 








LMP 
No. (Adm) (days) Investigations Diagnosis Action Histology 
1 (1) 39s sBhCG=+; Threatened Observe = 
US =No fetus seen miscarriage Discharge 
25 mm gestation sac 
(2) Si  U/S=pelvic mass Ectopic pregnancy Laparotomy 
2 (1) 38  sBhCG=+; Pain ?cause Observe ~ 
U/S=uterme sac settled Discharge 
and ovarian cysts 
(2) 40 UsS=tny sac Pain ?cause Observe ~ 
?Ovanan cyst settled Discharge 
Free pelvic fluid 
(3) 56 uhCG=+; Ectopic Laparotomy ~ 
U/S=pelvic mass pregnancy 
3 (1) 42 uhCG(home)=+; ?Viable Review in m- 
US= Uterine preg. ?Missed one week 


CRL=10 mm. No heart muscarnage 
seen. Mishapen sac 


(2) 49 U/S='‘missed abortion’ Missed ERPOC No villi seen 
miscarriage 
(3) 54  ubCG=+; Ectopic Laparotomy — 
U/S=pelvic mass pregnancy 
4 (1) 46 uhCG(bome)=+ Probable ERPOC No villi seen* 
miscarriage ‘POC seen’ 
(2) 91 = sBhCG=+ Ectopic Laparotomy - 
pregnancy 
5 (1) ?t uhCG(home)=+, Incomplete ERPOC Arias-Stella 
U/S=?POC miscarriage change 
(2) +11 sBhCG=+ Ectopic Laparotomy — 
pregnancy 
6 (1) 46  U/S=‘complete Miscarriage ERPOC Decidua 
miscarriage’ No villi seen 
(2) 64 3 sBhCG=+ Ectopic Laparotomy ~ 
pregnancy 
7 (1) 45  uhCG(home)=-+, Incomplete ERPOC Arias-Stella 
US=IUCD with miscarriage change 
?POCfendometrium No villi seen 
(2) 54 sBhCG=+ Ectopic Laparotomy — 
pregnancy 
8 (1) 3  uhCG=+; Incomplete ERPOC Nil to support 
U/S=empty uterus miscarriage pregnancy 
(2) 103 Died at home from ruptured ectopic pregnancy 
9 (1) 64 uhCG(home)=+ Incomplete ERPOC No histology 
miscarriage sent 
(2) 70 US ectopic Ectopic Laparotomy m 
pregnancy pregnancy 
10 (1) 55  sBhCG=-+; ? Home; review m 
(2) 57  U/S=?degenerating Ectopic pregnancy Laparotomy ~ 
sac 
11 (1) <30 None ? Home, review ~ 
(2) <32 sBhCG= +; Ectopic pregnancy Laparotomy -- 
U/S=pelvic mass 


*General practitioner contacted but no action apparent until seen 6 weeks later in the gynaecology clinic 
tPatient was 4 months postpartum, regular menstruation not established. 

Abbreviations: POC, products of conception; ERPOC, evacuation of retained POC; hCG, human chorionic gona- 
dotrophin, sBhCG, serum beta hCG; uhCG, urinary hCG; U/S, ultrasound scan; LMP, last menstrual period 
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Table 2. Classification of case histories 





Patent 
no. Errors 


1-3,6 Undue confidence placed in the result of an 
early abdominal ultrasound scan. 

3-8 Undue confidence placed in the macroscopic 
appearance of tissue removed at uterme 
evacuation. No recall arranged where 
histological examination of evacuated tissue 
did not confirm the presence of a uterine 
miscarriage. 

9 No histology specimen sent from theatre. 

10-11 Allowed home pending further mvestigation 


General gynaecological emergency admussions 


A total of 449 women satisfying the criteria out- 
lined earlier were admitted as gynaecological 
emergencies during the four sample months of 
1988. The case notes of 11 (2:4%) could not be 
located. The notes of the remaining 438 patients 
were reviewed and classified by the diagnosis 
given (or implied) at discharge, again assuming 
miscarnages in women not resident locally are 
balanced by a similar number of local women 
presenting elsewhere. 

Five women (1:1%) took their own discharge 
before diagnosis and one woman underwent 
uterine evacuation on the basis of a clinical diag- 
nosis of missed miscarnage. 

Miscarriage (bleeding and pain in a pregnant 
woman leading to miscarriage). Overall 159 
women received this diagnosis (36% of 
admissions, 52% of admisstons where the diag- 
nosis was a first trumester complication). In 28% 
management did not satisfy the recommend- 
ations listed above. No tissue for histological 
examination was sent in 12 (8%) and no histo- 
logy report was received in two (1%). Histologi- 
cal examination did not confirm the presence of 
an intrauterine pregnancy (chorionic villi seen) 
in 30 (19%) and there was no evidence of 
follow-up 

Missed muscarriage (missed miscarriage or 
blighted ovum diagnosed on abdominal ultra- 
sound scan). Forty-three women received this 
diagnosis (10% of admissions and 15% of 
patients with a first trimester complication). In 
14% no fetal pole was seen and tissue was either 
not sent for examination or did not confirm the 
presence of an intrauterine pregnancy 

Ectopic pregnancy. ‘Twenty-six women 


received this diagnosis (6% of admissions, 9% of 
patients with first trimester complications). 

The remaining admissions were women with 
threatened miscarriage (12%), with living intra- 
uterine pregnancies and pain (4%) and with pel- 
vic pain who were not pregnant (31%). 

During the four index months 42 laparosco- 
pies were carried out for suspected ectopic preg- 
nancy of which 26 (62%) were positive. 


Discussion 


This study shows that ectopic pregnancy Is a 
common condition (Table 4). The incidence is 
higher than that derived in other UK studies, but 
does not approach those found in the USA and 
Finland. 

Variations in rates in the UK may reflect dif- 
ferent population structures, different contra- 
ceptive practices, earlier diagnosis of tubal 
pregnancy, some of which might otherwise have 
miscarried spontaneously, or a genuine differ- 
ence in the incidence of ectopic pregnancy. 

The study suggests that women in the repro- 
ductive age range admitted as emergencies with 
a complication of the first trimester or with 
symptoms suggesting ectopic pregnancy have a 1 
in 18 chance of carrying an ectopic pregnancy, a 
risk that rises to 1 in 12 1f pregnancy is confirmed. 

The review of the clinical course of the 11 
ectopic pregnancies given an incorrect diagnosis 
initially, or sent home pending investigations, 
allows a set of recommendations to be drawn up. 
These are not controversial nor do they promote 
new practices in the management of suspected 
ectopic pregnancy. However, when the recom- 
mendations were applied retrospectively to the 
group of women admitted as emergencies who 
received the (assumed correct) diagnosis of uter- 
ine miscarriage the study shows that the manage- 
ment of a Significant number fell short of the 


Table 3. Admission—readmuission interval and time to 
receive histological reports 


Interval between excavation and 


Patient Issue of histology report Readmussion 


no. (days) (days) 
3 6 7 
4 5 45 
5 4 11 
6 8 18 
7 6 7 
8 7 * 


RA A SARE RE AE RAPES EL I I SE i Bat ie RT PAT 
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Table 4. Comparison of ectopic pregnancy rates 
Scottish Aberdeen Finnish USS. 
Present data’ study’ study? data* 
study (1988) (1980-84) (1984) (1987) 
Rate per 1000 
Maternities 11-9 9-2 8-7 27:3 23-1 
Pregnancies* 9-1 73 6:4 21-4 16 8 
Pregnancies** 8-7 6-8: - - -= 
Women, aged 15-44 0-78 0-54 0-45 — 1-53 


‘Information and Statistics Division, Scottish Health Service (Personal communication) 


*Flett et al. (1988). 
Hemminki & Heinonen (1987). 
‘Anonymous (1990) 


“Based on admissions for miscarmages and induced abortions plus total births. 
“*Based on total births and therapeutic abortions plus estimated miscarriage rate (12%, Regan et al 1989). 


recommendations. In particular, in almost 20% 
of those in whom the diagnosis of miscarriage 
was made, evacuated tissue did not confirm the 
presence of a uterine miscarnage yet no steps 
were taken to follow up the patient. In some 
cases the miscarriage may have been obvious 
(e.g., fetal parts seen) but this was rarely the 
case. Failure to follow up unsatisfactory histo- 
logical reports was a feature in six of nine mis- 
diagnosed ectopic pregnancies reviewed ın this 
study. Endometrial biopsy in ectopic pregnancy 
can show a wide range of histological types 
(Ollendorf et al. 1987) and only the presence of 
trophoblastic tissue confirms the presence of an 
intrauterine pregnancy. The picture is further 
complicated by heterotopic pregnancies, and by 
the likelihood that some with inconclusive histo- 
logical reports are true ectopic pregnancies 
which will subsequently resolve spontaneously. 
High rates of spontaneous resolution have been 
observed (Fernandez et al 1988). 

In patient 3 (Table 1) initial abdominal ultra- 
sound scans suggested an intrauterine fetal pole, 
raising the possibility of a heterotopic gestation. 
However, subsequent histological examination 
of evacuated tissue did not support this 
possibility. 

In 14% of patients with a missed miscarriage 
or blighted ovum the abdominal ultrasound scan 
was consistent with a failed intrauterine preg- 
nancy, but no fetus was seen and no histological 
confirmation was obtained. Abdominal ultra- 
sound scans in early pregnancy can be difficult to 
interpret (Jain et al. 1988)-and undue faith in 
such scans was a feature in four of the nine 
patients who were diagnosed. 

In such circumstances the patient should be 


recalled and further investigated. This is not a 
recommendation for mandatory laparoscopy 
which has its own morbidity. Based on this study, 
108 patients who had miscarried would be 
recalled each year because the presence of an 
intrauterine miscarriage had not been con- 
firmed. Repeat ultrasound examunations 
(ideally vaginal), pregnancy testing and clinical 
examination would clarify the diagnosis. 

Two women with ectopic pregnancies were 
sent home with investigation deferred because 
ultrasound facilities were not available at the 
weekend. It is difficult to comment on such 
decisions made on clinical grounds. However, 
the diagnosis was made quickly when they 
returned and it seems likely that they would have 
been treated immediately if facilities had been 
available in the first instance. As there is often 
considerable pressure on junior staff to dis- 
charge women in whom symptoms have abated, 
investigations should be available at weekends 
and holidays. 

Table 3 illustrates that re-admission may be 
required only a few days after discharge. 
Streamlining the system by which histology 
reports are issued and establishing a system 
whereby each is reviewed early and the patient 
recalled should be an effective measure. 

There can be few obstetricians and gynaecol- 
ogists who have not at some time misdiagnosed 
an ectopic pregnancy. Vaginal ultrasound scan- 
ning may make the diagnosis of this condition 
easier but this is not universally available. 
Women with pelvic pain, vaginal bleeding and 
amenorrhea form the bulk of emergency 
admissions and clinical judgement is relied on 
heavily when deciding which patient with the 


1272 5. G. Norman 


apparent intrauterine miscarriage may be 
carrying a tubal pregnancy. Moreover, incom- 
plete and missed miscarriage are such common 
events that their management often falls to the 
most junior member of the emergency team. 

The study suggests that about 20% of women 
with ectopic pregnancies presenting to the hospi- 
tal undergo laparoscopy/laparotomy as the 
primary diagnostic procedure. Of the remainder 
about 10% are misdiagnosed and may require 
emergency admission later. This figure could be 
reduced by the adoption of simple recommend- 
ations in the management of all gynaecological 
emergency admissions. Inevitably this would 
lead to further investigation of women who have 
had a genuine intrauterine miscarriage, but this 
need not necessarily involve surgery. 
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Colposcopically directed punch biopsy: a potentially 


misleading investigation 


E.J. BUXTON, D.M.LUESLEY, M.I.SHAFI, M. ROLLASON 


Abstract 


Objective—To determine the relation between the histology of an initial col- 
poscopically directed punch biopsy and a subsequent diathermy loop excision 
biopsy of the transformation zone, and the effect of lesion size on this relation. 
Design—Prospective observational study of loop diathermy excision biopsies of 
the cervical transformation zone. 

Setting—Academic unit colposcopy clinics at The Birmingham and Midland 
Hospital for Women and Dudley Road Hospital, Birmingham. 

Subjects—243 women managed by colposcopy and directed punch biopsy fol- 
lowed by loop diathermy excision. 

Outcome measures—The histology of the punch biopsy and the excised transfor- 
mation zone and the size of the abnormal lesion. 

Results—In 132 (54%) of the 243 women the histology of the punch biopsy and 
loop excision specimen did not agree. In 62 (47%) of these 132 women a more 
severe lesion was found in the excised transformation zone, including three 
unsuspected adenocarcinoma m situ and one stage Jal cancer. In 39 (41%) of the 
96 women in whom a lesion of CIN 3, or greater severity, was found in the loop 
excision specimen, the paired punch biopsy had suggested a lesion of lesser sev- 
erity. In small area lesions, the punch biopsy was more likely to show more 
severe disease than the loop excision specimen (P = 0-0014). 
Conclusions—tThe results suggest that directed punch biopsy is an inadequate 
endpoint by which to judge the severity of an epithelial lesion. The findings have 
important implications for patient management and the design of trials and cast 


doubt on the results of studies using punch biopsy as an endpoint. 


The assessment of women presenting with 
abnormal cervical cytology and the selection of 
those who are suitable for local ablative treat- 
ment relies on colposcopic assessment of the cer- 
vical transformation zone and histological 
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appraisal of a directed punch biopsy. Funda- 
mental to such a management strategy is the 
assumption that the colposcopist can identify 
accurately the area of most severe epithelial 
abnormality from which to take a punch biopsy. 
The ability of the colposcopist to determine 
accurately the severity of intraepithelial lesions 
and even to diagnose early invasion has been 
questioned (Benedet et al. 1985). This must lead 
the clinician to doubt the validity of a histologi- 
cal diagnosis which rests solely on a colposcop- 
ically directed punch biopsy, particularly 
because of reports of invasive disease after local 
destructive treatment (Jordan et al. 1985; Ali et 
al. 1986). 

In the past, assessment of the relation 
between the histology determined by punch 
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biopsy and the actual histology of a lesion has 
only been possible when a cone biopsy has been 
performed. Such cases are highly selected, 
representing a population of women with lesions 
unsuitable for local destruction, and may not 
give a true reflection of the accuracy of punch 
biopsy in the management of women with an 
abnormal smear. Diathermy loop excision of the 
transformation zone as an alternative to local 
destruction has provided an opportunity to 
assess again the use of punch biopsy in the 
management of women with abnormal cytology. 
We have analysed data on patients managed by 
colposcopy and directed punch biogsy, followed 
by diathermy loop excision of the transforma- 
tion zone, in order to determine the relation 
between the histology of the initial directed 
biopsy and the histology in the excised transfor- 
mation zone. We also assessed the influence of 
lesion size, as judged by the colposcopist, on this 
correlation. 


Patients and methods 


Since 1988, women with abnormal cytology 
attending the academic unit colposcopy clinics at 
the Birmingham and Midland Hospital for 
Women and the Dudley Road Hospital have 
been treated by loop diathermy excision of the 
transformation zone if an epithelial abnormality 
suitable for local destruction is diagnosed. All 
patients with cytological or colposcopic features 
suggestive of invasive carcinoma were excluded 
from this programme of management. During 
the introductory phase of this programme 243 
women were managed by initial directed punch 
biopsy, to establish the diagnosis. followed by 
excision of the transformation zone at a sub- 
sequent clinic attendance (the median interval 
between directed punch biopsy and transforma- 
tion zone excision was 8 weeks “range 6-14). 
Thus, 243 paired punch biopsy and loop excision 
biopsy specimens were obtained. The findings in 
these paired biopsies form the basis of this 
report. 

Initial colposcopic assessment was made by 
trained colposcopists using a standard assess- 
ment protocol comprising application of 5% 
aqueous acetic acid followed by punch biopsy 
from the site of the worst apparent epithelial 
abnormality identified. An assessment of the 
size of the lesion was made by the colposcopist at 
the initial assessment. This was achieved by 
applying a grid to the image of the cervix creat- 


ing eight szctors (four inner and four outer) per- 
mitting the size of the whole lesion to be 
expressed by the number of sectors involved (Fig 
1). At a subsequent clinic attendance women 
considered suitable for local destructive treat- 
ment were treated by diathermy loop excision 
biopsy of the transformation zone. The proce- 
dure was performed under local analgesia after 
repeat calposcopic assessment. Analgesia was 
obtained by infiltration of up to three 2 ml 
ampoules of 2% Citanest (prilocaine and fely 
pressin, Astra). 

The biopsy obtained was fixed immediately in 
Bouin’s fixative and subsequently cut into 
sequential blocks and examined according to a 
standard protocol similar to that used for the 
examination of cold knife cone biopsy specimens 
in our laboratory. A mean of eight blocks per 
specimen were obtained. 

Data were recorded prospectively on profor- 
mas and stored on computer at the Academic 
Department of Obstetrics and Gynaecology of 
the University of Birmingham. 


Results 


In all of the punch biopsy specimens it was poss- 
ible to make an assessment regarding the pres- 
ence or absence of dysplastic epithelium but in 
two cases the pathologist found it difficult to 
grade the lesion accurately. Heat artifact was 
noted in 19 of the loop excision specimens but it 
did not interfere with histological interpretation. 
In a further six loop excision specimens heat arti- 





Fig. 1. Gnd used for assessment of lesion size. >, 
cervix; E, endocervical canal; $, lesion; =", grid. 


Table 1. Histology of punch and loop biopsies in 243 
women with abnormal cervical cytology 





Punch biopsy results 


Loop biopsy NAD/ 


results HPV CIN1 CIN2 CIN3 Total 
NAD/HPV 26 20 21 9 76 
CIN 1 5 17 8 3 33 
CIN 2 10 8 11 9 38 
CIN 3 9 10 16 57 92 
Invasıve Q 0 0 1 1 
AIS 0 0 2 1 3 
Total 50 55 58 80 243 


Abbreviations NAD, no epithelial abnormality 
detected; HPV, evidence of human papuloma virus 
infection alone, CIN, cervical intraepithelial 
neoplasia; AIS, adenocarcinoma ın situ. 


fact was judged by the pathologist to have 
affected interpretation significantly. 

The results of histological examination of the 
biopsy specimens and the comparison between 
punch biopsy and loop excision biopsy results 
are shown in Table 1. In 132 (54%) of the 243 
women the results of the punch biopsy did not 
agree with those of the subsequent loop excision 
specimen. In 70 (53%) of the women where 
there was disagreement the severity of 
abnormality found in the punch biopsy was 
greater than that in the loop excision specimen. 
Of more concern were the 62 (47%) women 
where a more severe lesion was found in the 
excised transformation zone including three 
unsuspected adenocarcinomas in situ (AIS) and 
one stage Jal invasive squamous cervical cancer. 
In 39 (41%) of the 96 women in whom a high 
grade lesion (CIN 3, invasive carcinoma or AIS) 
was found in the loop excision specimen the 
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paired punch biopsy specimen had suggested 
that the lesion was of lesser severity. In 25 of 
these 39 women (24 CIN 3 and 1 AIS) the whole 
lesion occupied no more than four sectors. In the 
remaining 15 (11 CIN 3, 1 stage Iai and 2 AIS) 
the whole lesion occupied five or more sectors. 

The likelihood of discrepancy between the 
punch biopsy and the loop excision biopsy 
appeared to be related to the overall size of the 
lesion as assessed by the colposcopist (Table 2). 
The punch biopsy was more likely to indicate a 
higher grade of lesion than the subsequent loop 
excision biopsy in small area lesions (lesions <2 
sectors P=0-0195, lesions <4 sectors 
P = 0-0014). However, the likelihood of under- 
call by the punch biopsy was not related to lesion 
size and was noted in 19 (32%) of 59 large area 
lesions (>4 sectors) and also 1n 43 (23%) of 184 
small area lesions (<4 sectors). 


Discussion 


Local destructive treatments for CIN are widely 
employed in modern gynaecological practice. 
Although the criteria for assessing suitability for 
such treatments are well recognized, a small 
number of women still present with invasive cer- 
vical cancer after local destructive treatment 
(Jordan et al. 1985; Ali et al. 1986). This could be 
the result of failure to diagnose occult invasion at 
colposcopy and by directed biopsy. Our study 
has shown a poor correlation between the sever- 
ity of abnormality in colposcopically directed 
punch biopsies and subsequent diathermy loop 
excision biopsy specimens. 

Overcall in colposcopically directed punch 
biopsies was related to lesion size and was 
particularly marked in small area lesions. There 
are several possible explanations for this obser- 
vation, including complete removal of the lesion 


Table 2. Effect of lesion size on agreement between punch biopsy and loop excision of the transformation zone 


Undercall 
No of sectors involved n (%) 
1-2 21 (23-6) 
34 22 (23-2) 
5—6 14 (32-6) 
78 5 31 2) 
Total 62 


Difference between undercall, overcall and agreement (x? test): for >4 sectors y <4 sectors y = 13-197, 
P = 0-0014; for >2 sectors v <2 sectors y? = 7-871, P = 0-0195. 


Punch biopsy 
Overcall Agreement Total 
n (%) n (%) n (%) 
35 (39-3) 33 (37-1) 89 (100) 
29 (30-5) 44 (46-3) 95 (100) 
4 (9-3) 25 (58-1) 43 (100) 
2 (12-5) 9 (56-3) 16 (109) 
70 11i 243 
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by the directed biopsy, stripping of triable dys- 
plastic epithelium which remains and tissue 
destruction due to local inflammatory response 
after the biopsy. An alternative hypothesis is 
that a directed biopsy has an effect on the bio- 
logy of intraepithehal neoplasia (Richard & Bar- 
ron 1969). 

Undercall, noted in 32% of large area lesions 
and in 23% of small area lesions is a particularly 
worrying feature of this study and is of consider- 
able clinical importance since in 62% of these 
patients high grade lesions were involved, 
including three with adenocarcinoma in situ and 
one with early invasive cancer which were 
missed on punch biopsy. If undercall was largely 
due to errors by the colposcopist in selecting a 
biopsy site in large area lesions then a direct 
association with lesion size would have been 
expected. However, we found that in over one 
third of the patients undercall with punched 
biopsy occurred in lesions occupying no more 
than two sectors. An alternative explanation is 
that undercall was the result of disease progres- 
sion in the interval between punch biopsy and 
loop diathermy excision, but we consider this to 
be unlikely in the relatively short time involved. 

A factor not considered in this anzlysis was the 
potential effect of intra- and inter-o>server vari- 
ability in reporting the grade of lesicn. Although 
this might account for some of the observed dis- 
crepancies between paired biopsies, 54% of 
undercalled CIN 3 lesions in loop specimens 
showed no abnormality more severe than CIN 1 
in the paired punch biopsy. This degree of differ- 


ence is unlikely to be the result of variability in 
reporting the grade of lesions. 

The results of our analysis suggest that 
directed punch biopsy may be an inadequate 
endpoint for judgement of the severity of an epi- 
thelial lesion before local destructive treatment 
of the cervical transformation zone. Our findings 
have umportant implications both for patient 
management and for trial design and must cast 
doubt on the results of studies of preinvasive 
disease using directed punch biopsy as an 
endpoint. 
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Presence of an oestradiol receptor-related protein in 
the skin: changes during the normal menstrual cycle 


DAVID FRASER, MALCOLM L. PADWICK, 
MALCOLM WHITEHEAD, ARNOLD COFFER, ROGER J. B. KING 


Abstract 


Objective—To investigate the presence of an oestradiol receptor-related protein 
(P29) in skin and skin oraganelles, and to assess changes in its content during the 


normal menstrual cycle. 
Design—An observational study. 


Setting—Kinp’s College School of Medicine and Dentistry, London. 
Subjects—Twenty-one premenopausal women with regular menstrual cycles 
undergoing gynaecological surgery. They were allocated to proliferative or 
secretory phases of the menstrual cycle on the basis of menstrual dating and his- 
tological examination of an endometrial sample 

Interventions—Small full thickness sections of skin (about 5 mm in depth) taken 
from the anterior abdominal wall at hysterectomy or laparoscopic sterilization. 
Main outcome measures—The concentration of the oestradiol receptor-related 
protein in skin and its organelles was assessed semi-quantitatively, using a 
monoclonal antibody technique. The intensity of staining was compared 
between the proliferative and secretory phases of the cycle. 

Results—The receptor-related protein was consistently observed in epidermis, 
sebaceous glands, hair follicles and sweat ducts; there was no significant differ- 
ence in its concentration between the proliferative and secretory phases of the 
menstrual cycle. The protein was not present in dermis and sweat ducts. 
Conclusions—Epidermis and some skin organelles contain an oestradiol 
receptor-related protein and must be considered as oestrogen target tissues. 
However, the content of this protein does not appear to change significantly 


during the normal menstrual cycle. 
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It is well recognized that androgens have major 
effects on the skin and its appendages (hair fol- 
licles, sweat ducts and sebaceous glands). For 
example, hyperandrogenic women frequently 
complain of hirsutism, excessive skin greasiness 
and acne. However, few gynaecologists appre- 
ciate that skin and its appendages are also likely 
to be oestrogen-dependent. 

Clinically, postmenopausal women often 
complain of thin and dry skin, changes which in 
our experience appear reversible with oestrogen 
replacement therapy. Such treatment also 
increases the skin collagen content (Brincat et al. 
1983). 

Biochemically, oestradiol receptors have been 
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demonstrated ın sections of skir using tra- 
ditional, ligand-binding methods (Stumpf et al. 
1974), and their presence suggests that oestro- 
gen effects may be mediated via a traditional 
sex-steroid receptor mechanism. However, 
these conventional biochemical techniques rely 
on tissue homogenates and therefore cannot 
identify the distribution of the receptor within 
the various skin organelles. Thus, these methods 
cannot determine which parts of the skin and its 
appendages are oestrogen dependent. More 
recently, immunocytochemical techniques using 
a monoclonal antibody derived from collabora- 
tive work between the Imperial Cancer 
Research Fund and Amersham International 
have demonstrated the presence of a protein 
related to the oestradiol receptor in oestrogen 
target tissues such as the breast and 
endometrium. 

Measurement of the concentration of this pro- 
tein has been used as a marker of oestrogen sen- 
sitivity, and the technique offers several 
advantages over that which utilises a monoclonal 
antibody raised against the oestradiol receptor 
itself. First, the new technique is suitable for use 
with paraffin wax-embedded tissue blocks. 
Second, the oestradiol receptor-related protein 
is more abundant than the oestradiol receptor 
itself; in oestradiol receptor positive tissues the 
receptor-related protein is present in a concen- 
tration of at least 1000-fold excess over the oes- 
tradiol receptor itself. Quantitatively, the newer 
technique correlates well with conventional 
ligand-binding methods (King et al., 1985) and , 
most importantly, permits identification of indi- 
vidual cells containing the oestradiol receptor- 
related protein. 

In a range of tissues studied thus far, the con- 
tent of the receptor-related protein is intimately 
related to the presence or absence of the oestra- 
diol receptor as measured by conventional 
ligand-binding techniques. With rare excep- 
tions, tissue found to be oestradiol receptor 
negative by ligand-binding methods does not 
stain for the receptor-related protein. Although 
the receptor-related protein content is as good a 
marker of oestrogen sensitivity as the concen- 
tration of the oestradiol receptor itself, there are 
minor limitations to the technique. For example, 
it is not suitable for use on frozen sections and, 
under normal circumstances, it cannot be used 
on formalin-fixed tissues. 

In previous studies, we have shown that the 
concentration of the receptor-related protein 


within endometrial epithelium is significantly 
reduced by progesterone during the secretory 
phase of the normal menstrual cycle (Padwick et 
al., in preparation), and also by progestogens 
when added to exogenous oestrogen therapy in 
postmenopausal women (Padwick et al. in 
preparation). 

Using similar techniques, the oestradiol 
receptor-related protein has been demonstrated 
in normal human skin and its appendages 
(Jemec & Wojnarowska 1987). In this study we 
have determined whether the oestradiol- 
receptor related protein content of skin and its 
appendages changes during the normal men- 
strual cycle. 


Subjects and Methods 


Skin samples were obtained from premeno- 
pausal women with a regular menstrual cycle 
(24-35 days). All women gave informed con- 
sent, none was using hormonal contraception or 
had a history of skin problems. All were non- 
smokers. Small, full thickness sections of skin 
(approximately 5 mm in depth) were taken from 
the anterior abdominal wall at the margin of the 
incision either at the time of hysterectomy for 
non-malignant conditions or at laparoscopic 
sterilization. The samples were fixed in absolute 
alcohol for 1-2 h and stored in 70% alcohol until 
analysed. The tissues were wax-embedded and 
6um thick sections were cut by conventional 
methods. 

The tissue sections were then exposed to the 
monoclonal antibody (known as ‘D5’) devel- 
oped against a protein related to the oestradiol 
receptor (King et al. 1985). This protein has a 
molecular weight of 29000 and ıs called P29. 
Control samples in which buffer solution was 
substituted for the specific antibody were always 
prepared in parallel. All sections were then 
exposec to a second antibody to D5 which was 
peroxidase labelled The presence of the peroxi- 
dase is recognized by its ability to convert a dia- 
minobenzidine substrate to an insoluble brown 
pigment. Thus, cells containing P29 are stained 
brown by the method and to assist in their identi- 
fication the sections were lightly counterstained 
with haematoxylin. The methods have been 
described in detail (King et al. 1985). 

The staining intensity of the following skin 
components was assessed: epidermis, dermis, 
hair follicles, sebacéous glands, sweat glands 
and ducts. This was graded without prior knowl- 
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edge of the phase of the menstrual cycle from 0 
(no staining) to 6 (high intensity of stain). All 
samples were graded by one investigator (D.F.). 

Endometrial samples were obtained at the 
Same Operation and were examined histologi- 
cally after conventional staining with haemato- 
xylin and eosin. The features assessed were 
those of the normal menstrual cycle and the 
endometrial samples were classified as showing 
early, mid or late features of either the prolife- 
rative or secretory phase. The skin sample was 
rejected if the endometrial sample showed co- 
existing proliferative and secretory features, and 
also if the dating by endometrial examination 
varied by more than 3 days from the menstrual 
calendar. If the menstrual history and endo- 
metrial histology were in agreement then the 
skin specimen was classified as either ‘prolife- 
rative’ or ‘secretory’. 


Statistical methods 


Comparisons of age, timing of sample collection 
and staining intensity for skin and each of the 
organelles between the proliferative and secre- 
tory phase groups was by Fisher's exact test. To 
compare age, a2 x 2 table was constructed com- 
prising the numbers of patients in the two groups 
above and below the median age of all 21 
women. Fisher's exact test was then applied. 
The same method was used to compare the tim- 
ing of sample collection except the day of the 
menstrual cycle (counting the first day of normal 
bleeding as day 1) was used instead of age. The 
Staining intensity in each of the various skin com- 
ponents were compared the same way except 
that the 2 x 2 tables were constructed by sum- 
mating the numbers of samples scoring 0-3 and 
those scoring 4—6 for each of the two groups. All 
of these tables provide data on frequency distri- 





Fig. 1. Staining of epidermis. Magnification «40. 


bution which whilst essential for analysis is, we 
believe, of limited value in assisting interpreta- 
tion of our findings. Therefore, we have pre- 
sented our results as medians (ranges) 
Frequency distribution tables (not shown) 
were also prepared to compare the staining 
intensity between the different skin components 
within the proliferative and secretory phase 
groups, respectively, and the y° test using the 
Brandt and Snedecor formula was applied 


Results 


Twenty-one skin samples were analysed, 11 in 
the proliferative group and 10 in the secretory 
group. Seventeen samples were obtained at 
abdominal hysterectomy and four (two in each 
group) at laparoscopic sterilization. 

The median age in the proliferative group was 
42 years (range 33-53 years) and 44-5 years 
(range 34-52 years) in the secretory group; there 
was no significant difference between the two 
groups. There was a significant difference 
(Fisher’s exact test: P<0-01) in the timing of 
sample collection between the two groups. The 
median day of the menstrual cycle when the skin 
samples were obtained was day 9 (range 3-12) in 
the proliferative group and day 19 (range 16-30) 
in the secretory group. 

Staining was not observed in any of the contro! 
sections, 

In the sections exposed to D5, staining was 
never observed in either the dermis or sweat 
glands, irrespective of the menstrual phase 
Staining was observed in the epidermis (Fig. 1), 
hair follicles (Fig. 2), sweat ducts (Fig. 3), and 
sebaceous glands (Fig. 4), and was always con 
tained entirely within the cytoplasm. The stain- 
ing intensity scores for the epidermis and the 
three organelles during the proliferative and 
secretory phases are shown in Table | 





Fig. 2. Staining of hair follicle. Magnification x40 
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Fig. 3. Staining of sweat duct. Magnification x40. 


With the exception of the stratum corneum, 
the epidermis showed good staining in every 
sample from both the proliferative and secretory 
phases. and the intensity appeared uniform 
within the various epidermal layers (Fig. 1). The 
intensity of the staining was less in the three 
organelles, irrespective of the phase of the men- 
strual cycle. The order of decreasing intensity 
was hair follicles, sweat ducts and sebaceous 
glands (Table 1). Not every skin section con- 
tained examples of all three organelles. Hair fol- 
licles. sweat ducts and sebaceous glands were 
identified in 8, 10 and 8 of the 11 proliferative- 
phase samples, and 8, 9 and 8 of the 10 secretory- 
phase specimens. respectively. Conversely, 
many sections contained more than one example 
of one or more organelle, and when this 
occurred each was scored indivdually and a 
mean score was calculated. Every organelle in 
every sample showed staining but the intensity 
varied between different samples in the two 
menstrual phases as is shown by the ranges in 
Table 1. It has not been possible to illustrate this 
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Fig. 4. Staining of scbaceous gland: an adjacent hair 
follicle is shown in cross-section. Magnification X40. 


variation in staining intensity in one photomicro- 
graph because the organelles were relatively 
sparse within each specimen. To include three or 
four examples of the same organelle within one 
illustration requires such low magnification that 
details of the individual organelles are not 
clearly visible. 

There were no significant differences between 
the two groups for the staining intensity of the 
epidermis and the three organelles (Fisher's 
exact test). 

Comparisons of the staining between the indi- 
vidual organelles within the two phases showed 
that the epidermis and hair follicles consistently 
stained more strongly than the sweat ducts and 
sebaceous glands. This was true for both the pro- 
liferative and secretory groups (7 test, P<0-05)., 


Discussion 


Using a monoclonal antibody technique a pro-, 
tein (P29) related to the oestradiol receptor has 
been identified in skin samples obtained from 
apparently normal premenopausal women. We 
have assessed the staining intensity of skin and 
its appendages from the lower anterior abdomi- 
nal wall during the proliferative and secretory 
phases of the normal menstrual cycle. 

No staining was observed within the dermis or 
the sweat glands. The dermis is largely com- 
posed of collagen which is produced by fibro- 
blasts. Our negative result confirms the earlier 
report of Jemec & Wojnarowska (1987). but is at 
variance with other observations. Using auto- 
radiographic techniques in mouse skin, Stumpf 
et al. (1974) demonstrated incorporation of tri- 
tiated oestradiol into the nuclei of some, though 
not all. fibroblasts. Furthermore, skin collagen 
content appears to be increased by oestrogen 
therapy (Brincat ef al. 1983), although it is 
unclear whether this effect is mediated through 


Table 1. Staining intensity scores for skin and 
appendages in samples obtained in the proliferative or 
secretory phase of the menstrual cycle” 








Proliferative Secretory 

(n= 11) (n= 10) 

Epidermis 4-0 (3—6) 4-() (3-6) 
Sebaceous gland 2-() (0-4) 2-0 (1—6) 
Hair follicle 4-0 (1-6) 4-0 (1-6) 
Sweat duct 2-5 (1-4) 2-0) (1-4) 





‘Staining intensity was graded from 0 to 6 and data are 
median (range) values. 
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fibroblast stimulation. Further research is 
required to explain these conflicting 
observations. 

All staining that we observed was contained 
within the cytoplasm and was not nuclear. This 
pattern is identical to that observed in human 
myometrial and endometrial preparations (Cof- 
fer et al. 1985a), and provides further evidence 
that P29 is cytoplasmic. The epidermis stained 
most intensely (Fig.1), and this staining 
appeared uniform within the various epidermal 
layers the stratum corneum did not stain. Hair 
follicles also stained moderately intensely 
(Fig. 2) and this implies moderate concentra- 
tions of oestradiol receptor and oestrogen 
dependence. Thus, it is not surprising that many 
postmenopausal women report changes in hair 
quality which are often described, in our clinical 
experience, as ‘lifeless’, ‘lacklustre’ and ‘dry’. 
We are unaware of any longitudinal studies of 
hair health in women undergoing loss of ovarian 
function, or of placebo-controlled studies of 
changes in hair characteristics in postmenopau- 
sal women given exogenous oestrogens. Until 
such studies are performed, the precise relation 
between oestrogens and hair health will remain 
controversial but our data provide a mechanism 
for a beneficial effect. 

The same comments apply to sweat ducts 
(Fig. 3) and sebaceous glands (Fig. 4), although 
the staining intensity in these organelles was less 
than that seen with epidermis and hair follicles 
(x: P<0-05) in both the proliferative and secre- 
tory phases. The reduced intensity in the sweat 
ducts may be related to a variation in oestradiol 
receptor content throughout the length of the 
duct, or to its anatomical arrangement. The 
sweat gland, which did not stain, lies deep within 
the dermis. The duct, which constitutes the 
secretory part of the gland, did stain. This is 
straight as it traverses the dermis and becomes 
coiled as it passes through the epidermis. We 
observed a variation in the staining of the sweat 
ducts which may reflect differences in staining 
intensity at different sites along the duct. Alter- 
natively, the staining intensity may be uniform 
within an individual duct and the differences that 
we observed were due to the juxtaposition of 
ducts from different glands within our cross- 
sectional tissue slices. 

We have considered methodological vari- 
ations as an explanation for the differences in the 
staining intensity of the epidermis and the orga- 
nelles that were observed between skin speci- 


mens. However, we consider this an unlikely 
explanation. All skin samples were processed 
throughout this study in an identical fashion, and 
the concentration of D5 (30 pl per slide speci- 
men) and the second peroxidase-labelled anti- 
body (20 ul per slide specimen) should have 
been more than sufficient to bind any P29 and 
D5, respectively. 

We failed to demonstrate a change in staining 
intensity in the epidermis and the three orga- 
nelles between the phases of the menstrual cycle 
(Table 1). This is, perhaps, not very surprising 
because most women do not undergo major 
alterations in skin and hair health premen- 
strually. However, it is in marked contrast to 
changes observed in other oestrogen-dependent 
tissues. In endometrial glandular tissue, the 
staining intensity observed in the late prolife- 
rative phase is reduced more than 10-fold within 
6 days of ovulation (Padwick et al., in prep- 
aration). A similar suppression in the endo- 
metrial content of the receptor-related protein 
has been observed within 72h of progestogen 
additon to post-menopausal women receiving 
oestrogen therapy (Padwick et al., in prep- 
aration). Thus, the reduction in staining inten- 
sity in endometrium appears progestin— 
mediated. 

We did not measure plasma oestradiol or pro- 
gesterone levels when the skin samples were 
obtained but relied upon an end-organ response, 
endometrial transformation. Only skin samples 
from women showing wholly proliferative or 
secretory endometrial features were analysed, 
and the histological picture had to correlate (to 
within 3 days) with the menstrual history. Thus, 
we have no doubt that our samples were taken 
either during the proliferative or secretory 
phases. Although the majority of skin samples 
were in the late proliferative or early secretory 
phases, our previous observations on endo- 
metrium leave us in no doubt that there was suf- 
ficient time for changes in the receptor-related 
protein content to occur if skin and its organelles 
behaves like endometrium. Clearly, it does not. 
One caveat must be added. Almost all of the hair 
follicles which we assessed were in telogen and 
we do not know whether growing anagen hair 
follicles behave similarly with respect to the lack 
of change in the content of P29 during the men- 
strual cycle. Likewise, we caution against 
extrapolating these results, obtained on skin 
samples from the anterior abdominal wall, to 
scalp hair. 
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Various explanations are available to explain 
why regulation of P29 in skin and its appendages 
may be different to that observed within the 
endometrium. The D5 antibody does not bind to 
the oestradiol receptor itself, but to a cytoplas- 
mic protein associated to the receptor; nonethe- 
less, on current evidence, only cells that are 
oestrogen receptor positive (as measured by 
conventional, ligand-bonding techniques) will 
stain with the D5 antibody (Coffer et al. 1985b). 
‘Our current findings may reflect a dissociation of 
the receptor from the P29 protein, whereby the 
former is regulated by the conventional sex- 
steroid receptor binding mechanism whereas the 
latter is not. This hypothesis might be tested with 
a moncional antibody specific for the nuclear 
oestradiol receptor. Such methods are available 
(King & Greene, 1984) but have not been 
applied to changes in skin during th> menstrual 
cycle. 

An alternative explanation is that the protein 
content may be regulated—but because the con- 
centration of P29 is so much greater than that of 
the oestradiol receptor, subtle changes in the 
amount of P29 which are induced by fluctuations 
in plasma oestradiol or progesterone may not be 
detected by the technique that we used. 

Although the role of P29, the meens whereby 
its content is regulated, and the manner in which 
it regulates gene expression are unknown or 
poorly understood, it is clear that the epidermis, 
hair follicles, sweat glands, and sebaceous 
glands stain for ıt and thereby, on current think- 
ing, appear to be oestrogen dependent. 
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Assessment of urinary symptoms in early pregnancy 


A. COTNER, L.D. CARDOZO, C.J. BENNESS 


Abstract 


Objectives—To determine the correlation between lower urinary tract symp- 
toms and urodynamic findings in early pregnancy. 

Setting—The termination clinic and gynaecology ward at King’s College 
Hospital. 

Design—Observational study. 

Subjects—47 women before termination of pregnancy at between 6 and 15 
weeks. 

Interventions—Women filled in symptom questionnaires and then had uro- 
dynamic investigations, consisting of uroflowmetry and subtracted provoked 
cystometry. 

Main outcome measures—The occurrence of lower urinary tract symptoms and 
their association with urodynamic findings. 

Results—Lower urinary tract symptoms were fairly common but there was poor 
correlation with the urodynamic findings. 

Conclusions—-The findings suggest that lower urinary tract symptomatology 


alone is insufficient to study lower urinary tract dysfunction in pregnancy. 


Urinary symptoms are known to be very com- 
mon in pregnancy but their correlation with 
lower urinary tract dysfunction has not been 
determined. There have been three major 
reports looking at the occurrence of urinary 
symptoms in pregnancy. Francis (1960a) and 
Stanton et al. (1980) assessed urinary frequency 
throughout pregnancy. In addition, Francis 
(1960b) determined the rate of stress incontin- 
ence and Stanton et al. (1980) assessed that of 
both stress incontinence and urge incontinence. 
There are few data relating to the occurrence of 
urgency alone or the symptoms of voiding 
difficulties. 

Little has been published describing results of 
urodynamic investigations in early pregnancy 
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and even less relating these to urinary symp- 
toms. Francis (1960a) examined the correlation 
between bladder capacity and frequency of mic- 
turition. Iosif et al. (1981) compared urodynamic 
findings in women with and without stress incon- 
tinence but they used single channel cystometry 
only. 

To understand the underlying pathophysio- 
logy, urinary symptoms in pregnancy must be 
related to bladder function. We assessed the 
relation between urinary symptoms and uro- 
dynamic findings in women during early 
pregnancy. 


Subjects and methods 


Forty-seven women about to undergo termina- 
tion of pregnancy to protect their mental health 
were included in the study. All women gave writ- 
ten informed consent and the study had full local 
ethics committee approval. Those with an acute 
lower urinary tract infection, previous treatment 
for urinary symptoms or marked urinary symp- 
toms predating that pregnancy were excluded. 
All women completed both a symptom ques- 
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tionnaire with reference to their voiding habits 
and a visual analogue score for symptoms of 
stress incontinence, urgency, urge incontinence, 
poor stream and sensation of incomplete blad- 
der emptying. All questions were completed 
under the guidance of one doctor to prevent 
question bias. The visual analogue score was 
graded from 1 to 8, the scoring was 1 for no 
symptoms, 2 to 3 for mild symptoms, 4 to 5 for 
moderate symptoms and 6 to 8 for severe 
symptoms. 

A urodynamic assessment was mede immedi- 
ately before the termination. This included uro- 
flowmetry with determination of the peak flow 
rate and volume voided A filling catheter and a 
1mm fluid filled pressure catheter were then 
passed into the bladder and a 2 mm fluid filled 
tube attached to a pressure balloon was passed 
into the rectum. The urinary residual was deter- 
mined. Subtracted provoked cystometry was 
performed. The bladder was filled with 0-9% 
saline at room temperature with the woman in 
the supine position and the first sensation to void 
and bladder capacity were determined. While 
erect the woman was asked to cough and then to 
heel-bounce and any rise in detrusor pressure or 
leakage determined. Detrusor pressure and 
peak flow rate were measured during voiding 
while the woman was seated. Provocative tests 
used were fast-filling, coughing, change in 
position from supine to erect and heel bouncing. 
After termination of pregnancy, the women 
were returned home with prophylactic 
antibiotics. 

The Mann-Whitney U test and Fisher’s exact 
test for the comparison of two proportions were 
used to analyze the data. Definiticns and units 
conform to the standards proposed by the Inter- 
national Continence Society (Abrams et al. 
1990). | 


Results 


Of the 47 women in the study, 26 were nul- 


liparous and 21 were parous; 28 women were 
black, 18 were Caucasian and one was Indian. 
Their ages ranged from 18 to 41 years (median 
23). Gestational age ranged from 6 to 15 weeks 
(median 11 weeks). 

Nineteen women (40%) complained of fre- 
quency (27 daytime voids) and 11 (23%) of noc- 
turia (22 nocturnal voids). Other lower urinary 
tract symptoms are detailed in Table 1. 

On subtracted cystometry 11 women (23%) 
had phasic detrusor contractions, one had only 
systolic contractions, seven only provoked and 
three both systolic and provoked contractions. 
These contractions resulted in leakage in four 
women. Genuine stress incontinence was diag- 
nosed in two women. Only one woman had a 
significant residual urine volume of 80 ml. Other 
urodynamic findings are presented in Table 2. 

We found no significant difference in either 
the first sensation to void or the bladder capacity 
between women with and without frequency or 
nocturia. 

Table 3 compares the occurrence of phasic 
detrusor instability in women with and without 
urinary symptoms. Detrusor instability 
appeared to be more common in women who 
complained of symptoms of urgency and urge 
incontinence but these differences were not sig- 
nificant. Of the four women who leaked with an 
unstable detrusor contraction, three complained 
of urgency and two of these also had urge incon- 
tinence. Only one of the two women with genu- 
ine stress incontinence complained of the 
symptom of stress incontinence. 

Three women had a peak flow rate <15 ml/s, 
for a volume voided of >150 ml, but only one of 
them complained of a poor stream. Urethral 
resistance was calculated as the maximum void- 
ing pressure divided by the peak flow rate 
squared. Comparing those women with and 
without the symptom ofa poor stream, there was 
no significant difference in either peak flow rate, 
voiding pressure or urethral resistance (P=0-37, 
P>0:5, P>0-5). 


Table 1. Lower urinary tract symptoms in early pregnancy in 47 women 


Symptom Absent 

Urgency 18 (38%) 
Urge mcontinence 38 181%) 
Stress incontinence 40 185%) 
Poor stream 33 170%) 


Incomplete emptying 


32 (68%) 


Grade of symptom 
Mild Moderate Severe 
13 (28%) 7 (15%) 9 (19%) 
3 (6%) 3 (6%) 3 (6%) 
5 (11%) 2 (4%) 0 (0%) 
8 (17%) 5 (11%) 1 (2%) 
8 (17%) 5 (11%) 2 (4%) 


Table 2. Urodynamic findings in 47 women in early 
pregnancy 





No. of Median 
women range 
Peak flow rate (PFR)* 

(mis) 31 25 (10-55) 
First sensation (ml) 47 150 (30-300) 
Bladder capacity (ml) 47 400 (150-500) 
Voiding pressure (VP) 

(cm H,O) 42 42 (15-75) 
Urethral resistance 

(VP/PFR’) 

(cm H,O s*/ml’) 42 0.19 (0.03-0.94) 


“Only women who voided at least 150 ml had their 
peak flow rate determined 


Discussion 

Francis (1960a) noted that 60% of women in 
early pregnancy had urinary frequency and Stan- 
ton et al. (1980) found that 45% had urinary fre- 
quency and 22% nocturia. Francis (1960b) 
found that in the first trimester of pregnancy 
16% of women complain of stress incontinence 
and Stanton et al. (1980) reported stress incon- 
tinence ın 16% and urge incontinence in 4%. 

Our results on frequency and nocturia agree 
with those reported by Stanton et al. (1980). 
These rates are slightly lower than those 
reported by Francis (1960b), probably due to the 
use of different definitions. 

The occurrence of stress incontinence in our 
subjects was sumilar to that reported by Francis 
(1960b) and Stanton et al. (1980), but only half 
that found by Francis. However, we found a 
comparatively high rate of urge incontinence 
(18%). We were unable to find any data in pre- 
vious papers with which to compare our findings 
in relation to urgency or symptoms of voiding 
difficulty. 

Francis (1960b) found an average bladder 
capacity ın the first trimester of 410 ml, which is 
similar to our value of 400 ml. In agreement with 
her paper we found no correlation between blad- 
der capacity and frequency of micturition. In 
addition we found no correlation between blad- 
der capacity and nocturia 

Those symptoms pertaining to possible detru- 
sor instability were especially common, with 
62% complaining of urgency and 18% of urge 
incontinence. Although our observations are 
such that these symptoms might occur more 
often in women with urodynamically proven 
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detrusor instability, the differences were not sig- 
nificant. It is possible that some detrusor instab- 
ility failed to be demonstrated by urodynamic 
testing. Indeed Benness et al. (1989) have shown 
that by repeating urodynamic investigation in 
symptomatic women, there is an increased 
detection of detrusor instability. However, it is 
unlikely that this would explain the very poor 
correlation we found between the symptoms of 
an unstable bladder and the diagnosis of detru- 
sor instability. 

Iosif et al. (1981) compared urodynamic find- 
ings in pregnant women with and without stress 
incontinence. They found, on urethral pressure 
profilometry, that there was a significant differ- 
ence in maximum urethral pressure and func- 
tional urethral length between the two groups. 
However Versi (1990) has shown that urethral 
pressure profilometry is a poor'test for diagnos- 
ing genuine stress incontinence. The symptom of 
stress incontinence was present in 15% of our 
subjects but a diagnosis of genuine stress incon- 
tinence was only made in two women and in all 
only six leaked during urodynamic testing. 

Overall 30% complained of a poor stream and 
32% of incomplete bladder emptying, but this 
was not confirmed by urodynamic findings and 
there was no difference between those with and 
without these symptoms. It is possible that 
increased frequency resulted in smaller volumes 
of urine being passed with each void and thus a 
sensation of a poor stream. 

In summary, urinary symptoms are very com- 
mon in early pregnancy but in most women they 
are not associated with abnormal urodynamic 
results. Some previous studies on lower urinary 
tract function in pregnancy have assumed diag- 
noses from the presence of symptoms. We have 
shown that this is unreliable and that uro- 
dynamic assessment is necessary if the true 


Table 3. Prevalence of detrusor instability (DI) in 
women with and without urinary symptoms 


Symptom n DI Pp 
Urgency 29 8 (28%) 0-73 
No urgency 18 3 (17%) 

Urge incontinence 9 3 (33%) 0:68 
No urge incontinence 38 8 (21%) 

Stress incontinence 7 — 0:33 


No stress incontinence 40 11 (28%) 
*Significance of difference in prevalence of detrusor 
instability between women with and those without 
urinary symptoms, Fisher’s two tailed test. 
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occurrence of lower urinary tract dysfunction in 
pregnancy is to be determined. 
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Sensory urgency: how full is your bladder? 


SARAH M. CREIGHTON, J. MALCOLM PEARCE, 


ISABEL ROBSON, 


Abstract 


KATHRYN WANG, STUART L. STANTON 


Obyective—To investigate whether women with sensory urgency have an 
abnormal perception of bladder fullness. 

Design—Prospective observational study. 

Setang—Urodynamic Unit, St George’s Hospital, London. 

Subjects—15 women with sensory urgency, 15 women with idiopathic detrusor 
instability and 15 without symptoms of frequency or urgency (control group). 

Interventions—All the women attended for cystometry. Each was asked to com- 
plete a visual analogue score of how full she perceived her bladder to be on a 
scale from 1 to 10. This was done before filling cystometry and at three times 
during bladder filling. At each time actual filled volume was noted. 

Main outcome measures—Maximum bladder capacity and individual perception 
of bladder fullness. 

Results—Women with sensory urgency and detrusor instability had similar 
maximum bladder capacity although values in both groups were significantly 
lower than in the control group; thus percentage of maximum bladder capacity 
was used for analysis. Linear regression was performed for each group of 
patients and a predicted visual analogue score at 25, 50 and 75% of capacity cal- 
culated. These were compared between groups by rank analysis of variance. 
There was no significant difference between sensory urgency and detrusor 
instability. However, at 25, 50 and 75% of capacity, both groups had a signifi- 
cantly higher score than the control group. 

Conclusions—-This abnormal perception would explain symptoms of frequency 
and urgency in these two groups. These results also confirm the similarity 
between detrusor instability and sensory urgency. 


Sensory urge incontinence has been defined as 
involuntary loss of urine associated with a strong 
desire to void which is not due to uninhibited 
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detrusor contractions and has been called a 
hypersensitivity dysfunction (International Con- 
tinence Society 1990). Patients with sensory 
urgency have a history usually indistinguishable 
from those with detrusor instability but without 
the associated pressure rises on filling cystom- 
etry. The prevalence of sensory urgency in 
women attending urodynamic clinics has been 
estimated at 6% as compared with 31% for 
detrusor instability (Peattie et al., 1988). 
Sensory urgency is usually treated with the 
same drugs as detrusor instability. Its aetiology, 
like that of detrusor instability, is unknown and 
drug treatment is often unsuccessful. Behaviou- 
ral methods such as bladder drill (Jarvis & Miller 


1287 


1288 S. M. Creighton et al. 


1980), biofeedback (Cardozo et al. 1978; Peattie 
et al. 1988), psychotherapy (Macaulay 1988) and 
hypnosis (Freeman & Baxby 1982) have ail been 
used. Success rates of over 80% were achieved in 
all these reports and this might imply an under- 
lying psychological cause. 

Patients with anorexia nervosa nave been 
shown to have a distorted body image. When 
asked to indicate their own perception of their 
body size, they have been shown to consistently 
over estimate (Slade et al. 1973). This study was 
designed to determine whether patients with 
sensory urgency have an analogous abnormal 
perception of bladder fullness. 


Subjects and methods 


All definitions and terms used are in accordance 
with the terminology developed by the Inter- 
national Continence Society (1990). All the 
women who attended the urodynamic unit for 
cystometry were asked to participate in the 
study. They were requested to attend with a 
comfortably full bladder and on arrival at the 
unit indicated their perception of bladder full- 
ness on a visual analogue scale from 0 to 10, with 
0 as empty and 10 as full. They voided and the 
amount of urine passed (together with any resi- 
dual urine) was recorded Subtracted twin chan- 
nel cystometry was performed with a filling rate 
of 100 ml/min. Provocative measures such as 
cough and hand washing were used. The visual 
analogue scale was repeated at the first desire to 
void, at a random time during filling and at maxi- 
mum desire to void. At each time the actual 
bladder volume was recorded as a percentage of 
maximum capacity. 

Following interpretation of cystometry, three 
groups were chosen for analysis. These were 
consecutive patients falling into one of three 
clearly defined diagnostic categorses; 15 with a 
diagnosis of sensory urgency based on clinical 
history of frequency, urgency and urge incontin- 
ence and stable cystometry, 15 with frequency, 
urgency and urge incontinence and detrusor 
instability on cystometry and 15 with no com- 
plaints of frequency, urgency or urge incontin- 
ence and stable cystometry. This last group 
included women who were attending the unit 
with complaints of only stress incontinence. 
Symptoms of frequency and urgency were 
excluded in this group by a carefu. history and a 
urinary diary. They form the comparison group. 


All patients had a negative urine culture and fre- 
quency was determined with a urinary diary. 

The visual analogue scores for each patient 
were regressed against the percentage of maxi- 
mum bladder capacity. The regression lines were 
used to predict the visual analogue score for each 
individual at 25, 50 and 75% of maximum blad- 
der capacity. These scores were then compared 
between groups by two way rank analysis of vari- 
ance. It is not possible to simply record maxi- 
mum bladder capacity and then repeat the 
cystometry asking each patient to record a visual 
analogue score at 25, 50 and 75% of maximum 
bladder volume, as the maximum cystometric 
capacity is believed to improve with repeated 
bladder filling. 


Results 


A total of 45 women were studied and their ages 
and parity are shown in Table 1. Although the 
patients were not matched, their clinical features 
are similar. 

The mean maximum bladder capacity of 
patients with sensory urgency and detrusor 
instability was similar at 376ml (SD 129 ml) 
compared with 376 ml (SD 140 ml) (P = 0-98). 
The comparison group had significantly larger 
mean maximum bladder capacity than either of 
these groups at 475 ml (SD 83 ml) (P<0-01) and 
so percentage of maximum bladder capacity was 
used for regression analysis. 

Linear regression adequately described the 
data for each woman; quadratic terms being 
insignificant at the 5% level. There was no statis- 
tically significant difference in the mean visual 
analogue score at 25, 50 and 75% of maximum 
bladder capacity between the women with sen- 
sory urgency and those with detrusor instability 
(Fig. 1). Figure 1 demonstrates the predicted 
visual analogue score from all patients. There 
was no significant difference between those 
patients with sensory urgency and those with 
detrusor instability. However, at 25, 50 and 75% 


Table 1. Age and parity ın the three groups of women 
investigated 


Sensory Detrusor Companson 
urgency instability group 
(n = 15) (n = 15) (n = 15) 


Age (years) 48 4 (21-72) 51 (34-85) 46-2 (19-66) 
Parity 2:1 (0-4) 21 (04) 23 (0-7) 


Results are mean (range) values. 
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Fig. 1. Box and whisker plots of the predicted visual! 
analogue scores at 25, 50 and 75% of maximum 
cystometric capacity for women without complaints of 
urgency or frequency (C), those with sensory urgency 
(SU) and those with detrusor instability (DI). Rank 
analysis of variance shows that women in group C had 
significantly lower perception of bladder fullness 
(**P<0-01) at each poimt; no differences were 
observed between women ın the other two groups 


of maximum bladder capacity, both these groups 
had a significantly higher visual analogue score 
than the comparison group. 


Discussion 

The aetiology of sensory urgency is unknown but 
a psychological component is likely. Women 
with detrusor instability and sensory urgency 
have been shown to be significantly more 
anxious and neurotic when tested by the Eysenk 
personality questionnaire (Crisp & Sutherst 
1983, Pierson et al. 1985; Macauley et al. 1985). 
The role of a psychological component is also 
suggested by the success of behavioural tech- 
niques such as bladder drill (Jarvis & Millar 
1980), biofeedback (Cardozo et al. 1978; Peattie 
et al. 1988), psychotherapy (Macaulay 1988) and 
hypnosis (Freeman & Baxby 1982). 

Our results show that women with sensory 
urgency are indistinguishable from those with 
detrusor instability ın their perception of blad- 
der fullness. This lends support to the theory 
that they may share similar aetiology and may 
indeed be variations of the same condition (Fre- 
wen 1984). 

Our results clearly demonstrate that women 
with sensory urgency and detrusor instability 
have abnormal perceptions of bladder fullness at 
25, 50 and 75% of maximum bladder capacity 
compared with women who have no complaints 
of frequency or urgency. The desire to pass urine 
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depends on perception of bladder fullness and 
with increasing fullness the desire becomes more 
urgent, hence this abnormal perception of blad- 
der fullness explains the symptoms of frequency 
and urgency experienced by patients with sen- 
sory urgency and detrusor instability. The 
reason for this may be a local change in the blad- 
der or an alteration in the subconscious cerebral 
control of bladder filling but the cause of this 
overestimation remains to be determined. 
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Pregnancy in Crigler-Najjar syndrome. Case report 


W. G. TAYLOR, S.A. WALKINSHAW, R.G. FARQUHARSON, 


R. A. FISKEN, I.T. GILMORE 


Case report 


A 21-year-old woman known to have Crigler- 
Najjar syndrome presented at 14 weeks gesta- 
tion in her fifth pregnancy. Her first three preg- 
nancies were terminated by first trimester 
therapeutic abortion on social grounds, and her 
fourth pregnancy ended in miscarriage. Liver 
function tests performed before termination of 
pregnancy in 1986 showed a bilircbin concen- 
tration of 460 pmol/l. 

This pregnancy was planned and her general 
health was good, but she had hepatomegaly and 
mildly deranged liver function tests. At her 
booking visit she was profoundly jaundiced, 
without evidence of hepatic encephalopathy. All 
other investigations were normal. 

At 21 weeks gestation she complained of right 
hypochondrial pain, and pruritus became 
noticeable beyond 25 weeks with slizht tremor of 
the hands. There was no relation to the bilirubin 
level. Mental alertness remained unaltered. Bili- 
rubin level remained consistently elevated 
during her pregnancy (Table 1). 

Serial ultrasound examinations at 25, 30 and 
36 weeks gestation showed a normal growth 
pattern. 

Labour was induced at 41 weeks by forewater 
amniotomy via an amnioscope and oxytocin 
infusion. The amniotic fluid was yellow, thick 


and gelatinous. Its optical density {OD 450 nm) 
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was estimated to be 0-36. (Normal upper limit at 
term 0-02). 

The fetal cardiotocograph remained normal 
throughout. Epidural analgesia was established 
after 6-5 h. After 13 h of uncomplicated labour 
she had an unexplained grand mal seizure; spon- 
taneous recovery occurred after several min- 
utes. Neurological examination was normal with 
no evidence of hepatic encephalopathy, and she 
remained normotensive. There was no proteinu- 
ria, her electrolytes were normal and blood glu- 
cose was 9mmol/l. She was delivered by 
caesarean section of a male infant with Apgar 
scores of 8 and 10, at 1 and 5 min respectively. 
On the fifth postpartum day she discharged her- 
self. On review at the gastroenterology clinic she 
appeared very well, and had no further fits, but 
did not attend for EEG and C/T scan of head. 

At birth the baby was markedly icteric with an 
umbilical cord bilirubin of 410 pmol/l (conju- 
gated 193). The haemoglobin was 14-4 g/dl, and 
birthweight was 4-13 kg. Phototherapy was insti- 
tuted for 24 h, with good response. Initial neuro- 
logical assessment was satisfactory, but at 9 
months there was delay in reaching for objects. 
He tended to ‘fist’ and limb tone was raised in all 
4 limbs—left more than right. A CT brain scan 
showed no abnormality. At 18 months there was 
an evolving quadriplegia but cognitive develop- 
ment seemed satisfactory. 


Discussion 


Severe unconjugated hyperbilirubinaemia is 
extremely rare in adult life, and pregnancy even 
more so. It was therefore difficult to predict the 
effect of this degree of maternal jaundice on the 
fetus. This syndrome was first described by Cri- 
gler & Najjar (1952) and most affected individ- 
uals die in the first year of life with kernicterus. 
The conjugating enzyme UDP glucurony] trans- 
ferase (UDPGT) is undetectable ın liver, and 


Table 1. Maternal liver function tests throughout 


pregnancy in a woman with Crigler-Nayar syndrome 


Total Alanine Alkaline 


Gestation bilirubin transferase phosphatase 
(weeks) (umol) (IU) (IU) 
14 363 91 71 
17 387 90 86 
19 366 57 101 
21 360 88 118 
23 358 118 116 
25 378 109 135 
27 371 135 144 
29 458 205 125 
31 402 184 177 
33 366 111 158 
38 390 67 256 
39 405 137 278 
40 357 136 265 
4l 420 76 342 


serum bilirubin concentrations are usually in 
excess of 250 pmol/l. A milder familial form has 
been described (Arias 1962) in which there is 
partial absence of UDPGT and bilirubin is rarely 
more than 150 pmol/l. 

A successful outcome of pregnancy has 
recently been described in Eire in this milder 
form of Crigler-Najjar syndrome type 2 (Cahill 
& McCarthy 1989). The authors record a highest 
maternal bilirubin of 107 pmol/l. It is not poss- 
ible to be certain of the type in our patient, but 
the level of bilirubin 1s more in keeping with the 
complete absence of UDPGT (type 1). 

In pregnancy the mechanism of bilirubin con- 
jugation changes as the fetus develops and the 
conjugating capacity is greater than in the adult 
(Tanner 1989). Unconjugated bilirubin is trans- 
ported across the placenta from fetus to mother 
by active transport but there is conflicting evi- 
dence of transport in the opposite direction. In 
this case exposure to high levels of unconjugated 
bilirubin ın utero may be associated with the now 
evolving quadriplegia, despite prompt treat- 
ment and a good response to phototherapy at 
birth. The confounding factor 1s the maternal 
seizure, although the Apgar score at birth was 
normal. : 

Antenatal phototherapy to the mother was 
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not used as experience in adults is limited (Wol- 
koff et al. 1979). The mother remains well in 
spite of her severe jaundice but the outlook for 
further pregnancies must be much less optimistic 
than previously. Inheritance is dependent upon 
which type of Crigler—-Najjar syndrome affects 
the mother. Type 1 can be associated with con- 
sanguinity (Crigler & Najjar 1952) and is trans- 
mitted as an autosomal recessive (Arias et al. 
1969). Whereas type 2 is less clear, with both 
autosomal dominant with incomplete pene- 
trance (Arias et al. 1969) and autosomal reces- 
sive inheritance (Hunter et al. 1973) being 
suggested. 
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Maternal trauma and cerebral lesions in preterm 


infants. Case reports 


DEBORAH G. MURDOCH EATON, YUSUF AHMED, 


LILY M. S. DUBOWITZ 


Case reports 

Patient 1 

A healthy primigravida had an uneventful early 
pregnancy with normal booking scan at 18 
weeks. -At 29 weeks, a car travelling at approxi- 
mately 25 mph struck her on the right side result- 
ing in fractures of her right humerus and fibula. 
She complained of right sided abdominal pain 
but there was no accompanying vaginal bleed- 
ing. A cardiotocograph (CTG) showed deceler- 
ations and uterine activity. She was transferred 
to the regional unit where CTG, uteroplacental 
Doppler waveforms and ultrasound of the fetus 
and placental site were normal. She remaimed 
under observation and 2 weeks later, having pre- 
viously been normotensive, she developed pre- 
eclampsia (blood pressure 170/11C, proteinura 
2+). One dose of intravenous hydralazine and 
maintenance oral methyldopa gave good blood 
pressure control. Three days later at 314 weeks 
she went into preterm labour and had an uncom- 
plicated vaginal delivery of a female infant 
weighing 1-46 kg with a head circumference of 
27-5 cm (both 50th centile) and Apgar scores of 9 
and 10 atl and5 min The placenta was of appro- 
priate weight for gestation with no retropla- 
cental clot The baby did not require any 
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ventilatory support and oral feeds were given 
from 12h of age. Cranial ultrasound scan at 6h 
of age showed bilateral intraventricular haemor- 
rhages (IVH) with casts that already showed 
signs of resolution with clot retraction (Fig. 1A). 
Initial haemoglobin concentration was 16-4 g/dl, 
platelet count 278 x 10°/ and coagulation screen 
was normal. Repeated cranial ultrasound scans 
showed no significant ventricular dilatation and 
uneventful resolution of the IVH. Neurological 
examination at 12 months was normal. 


Patient 2 


A 21-year-old primigravida, 1-5m in height, 
who smoked 20 cigarettes a day had an unevent- 
ful early pregnancy with normal scan at 16 
weeks. At 27 weeks, she fell onto her abdomen 
while travelling on a bus. An episode of vaginal 
bleeding after this resolved uneventfully. An 
ultrasound scan of placenta showed no 
abnormality and no comment was made of fetal 
size. At 30 weeks, she was admitted for inves- 
tigation of decreased fetal movements. CTG 
showed unprovoked decelerations and ultra- 
sound scan showed a small for gestational age 
fetus with reduced amniotic fluid volume. A 
female infant was born by emergency caesarean 
section. She weighed 750 g, had a head circum- 
ference of 24-5cm (<3rd centile) and Apgar 
scores of 5 and 7 at 1 and 5 min. The placenta was 
small (180 g) and healthy, and there was no 
retroplacental clot. The baby was intubated at 
birth and ventilated for mild respiratory distress 
for 4 days. Cranial ultrasound scan at 5 h of age 
showed bilateral PVH/IVH with a large echo- 
density extending well into the parenchyma on 
the left (Fig. 1B), which showed cystic changes 
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Fig. 1.Coronal and parasagittal cranial ultrasound scans of the two infants. A—Patient | at Oh of agi 
bilateral intraventricular haemorrhages, with cystic change on the right (arrow). B—Patient 2 at 21h of 


showin 


showing bilateral intraventricular hacmorrhage with periventricular cystic changes on the left (arrow) 


within 24h. Her initial haemoglobin was 
15-0 g/dl and platelet count 61 x 10/1. She 
developed necrotizing enterocolitis on day 23 
and died on day 29, Post-mortem showed evi- 
dence of old clot in the cisterna magna and cystic 
periventricular leucomalcia in the left centrum 
semiovale and both occipital lobes. Chromo- 
some analysis showed her to be a Turner mosaic 


(XO/X ring X). 


Discussion 


Several reports have described cerebral lesions 
in term infants that can be attributed to trauma 
in pregnancy. (Larroche 1986; Morey er al. 
1981). 

Direct trauma to the mother can lead to fetal 
injury and descriptions of a battered infant with 
[VH following repeated abdominal trauma have 
been reported in an infant born at term (Morey 
eral. 1981). Fetal death and injury are increased 
by placental abruption as the result of seat belt 
restraint during road traffic accidents (Chetcuti 
& Levene 1987; Pepperell er al. 1977). Larroche 
(1986) described three term infants with fetal 


cerebral injury after involvement in road traffic 
accidents without obvious maternal physica 
injury. It is difficult to know whether the injurs 
could be due to direct fetal trauma or subsequen! 
maternal shock. Myers (1975) demonstrated 
that psychological stress to a pregnant monkes 
may cause associated ischaemic injury to her 
fetus via activation of the maternal sympathetu 
nervous system. We were unable to find any pre 
vious Case reports Of preterm infants whose cer 
bral lesions can also be attributed to antenatal 
maternal trauma. Both of our intants were born 
some weeks after the accidents and tor reasons 
not related to their accidents. Neither placenta 
showed evidence of abruption nor retropla 
cental haemorrhage either on scanning at the 
time of the accidents, or on examination after 
delivery, The cerebral lesions noted soon after 
birth could not be attributed to more recent 
antenatal or intrapartum insults. lt would 
appear that despite reassuringly normal asses 
ments at the times of the traumatic incident 
transient abnormalities of placental flow could 
be implicated in the aetiology of these cerebral 
lesions in preterm infants 
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Retention of the second twin: a viable option? 


Case reports 


M. G. LONG, D. M.F. GIBB, S. KEMPLEY, L.D. CARDOZO, 


K. NICOLAIDES, H. GAMSU 


Case reports 
Patient no. 1 


A 38-year-old woman presented in her second 
pregnancy, her first pregnancy was uncompli- 
cated and ended at term. Twins had been diag- 
nosed in this pregnancy and she was referred at 
15 weeks gestation to King’s College Hospital 
for an amniocentesis because of maternal age. 
An ultrasound scan before the amniocentesis 
confirmed the gestational age and demonstrated 
an upper and lower sac. A double puncture tech- 
nique was used to obtain amniotic fluid samples 
and the fetal karyotypes were normal. Three 
days after the amniocentesis she presented to 
her local hospital with spontaneous rupture of 
the chorio-amniotic membranes of the lower 
sac. At 19 weeks gestation she was reviewed at 
King’s College Hospital and a follow-up ultra- 
sound scan confirmed oligohydramnios of the 
lower sac. All measurements of twin I were 
below the 5th centile but twin II was growing 
normally with a normal amount of amniotic 
fluid. After full discussion with the parents a 
decision was made to allow the pregnancy to 
continue. At 21 weeks gestation ultrasound 
examination revealed persistent oligohydram- 
nios in the lower sac with growth of twin I just 
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below the 5th centile. Twin H was still growing 
normally with normal amniotic fluid volume. 
The woman was readmitted at 23 weeks ges- 
tation with an episode of vaginal bleeding. Two 
days after admission she developed a pyrexia 
with tachycardia and antibiotic treatment was 
started after appropriate swabs had been taken. 
The uterus became irritable and two days later 
she complained of a firm mass at the vulva which 
was found to be a fetal head. Extraction of the 
fetus was not possible until a general anaesthetic 
had been administered. The fetus was then 
gently extracted with the aid of a bivalve spec- 
ulum, used in the manner of obstetric forceps to 
the head. The umbilical cord was cut and trim- 
med at the cervix. Ultrasound examination con- 
firmed an intact second sac with the fetal heart 
still beating and a conservative approach to 
further management was adopted. Treatment 
with antibiotics was continued and nifedipine 
and ritodrine were prescribed. Over the next 13 
days all remained well. At 25 weeks gestation 
the woman reported an increasing vaginal dis- 
charge and an ultrasound scan suggested a slight 
reduction in amount of amniotic fluid. The 
vaginal discharge continued and a subsequent 
scan performed several days later revealed oli- 
gohydramnios. At 26 weeks and 5 days gesta- 
tion, 11 weeks after initial membrane rupture 
and 21 days after the first twin had been extrac- 
ted, labour supervened. Shortly after the onset 
of labour a live female infant was born sponta- 
neously with the aid of an episotomy. The pla- 
centa was born by cord traction. Postnatal 
recovery was uncomplicated. On the second day 
post partum the placenta of twin I, which had 
been presumed to have been resorbed, was 
passed spontaneously Histological examination 
of the placentas confirmed the dichorionic, 
diamniotic nature of the pregnancy with 100% 
infarction of the smaller placenta. 
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Neonatal course. The baby weighed 1080 g and 
had Apgar scores of 5 and 9 at 1 and 5 min 
respectively. She was electively mtubated and 
intermittent positive pressure (IPPV) was given 
from birth but she was breathing air by the 
second day of life and had no further respiratory 
problems. In view of the prolonged rupture of 
membranes the baby was given antibiotics for six 
days after birth but all bacteriological cultures 
were negative. Oral feeds were started on the 
third day and she was returned with her mother 
to the referring hospital one week after the birth. 
Examination of the infant at 27 weeks of age 
confirmed that she was healthy and developing 
normally. Her weight, length and head circum- 
ference were all above the 50th centile. She 1s 
now 3 years old and well. 


Patient no. 2 


A 34-year-old woman in her seventh pregnancy 
had previously given birth to a kve girl after 
induction of labour at 38 weeks gestation for 
pregnancy-induced hypertension and she sub- 
sequently had two first trimester -niscarnages, 
followed by a spontaneous vaginal delivery at 40 
weeks gestation and two more first trimester 
miscarriages. In the current pregnancy she 
booked at 13 weeks when she gave a history of 
chronic mild asthma. An ultrasound examin- 
ation at 15 weeks gestation revealed a twin preg- 
nancy and a further scan at 20 weeks showed that 
all measurements of both the twins were on the 
50th centile. However, a subsequent ultrasound 
scan at 23 weeks showed no growth ın twin I but 
normal growth in twin II. At this time her 
asthma worsened due to a chest infection. She 
was given penicillin and aminophvlline and the 
infection resolved. She presented at 23 weeks 
and 5 days gestation with vaginal bleeding and 
she was then admitted to hospital for obser- 
vation. Three days later twin I was miscarried 
and the umbilical cord was cut and trimmed at 
the cervix. Conservative management was con- 
tinued and the cervix remained closed. Cefurox- 
ime and metronidazole were given for five days. 
An ultrasound scan at 25 weeks gestation 
showed that twin H was growing normally but 
shortly after this rupture of the second sac 
occurred. An amniocentesis was performed 
which showed pus cells and scattered cocci and 
the patient was again given ce-uroxime and 
metronidazole. One day later she became febrile 
and complained of uterine contractions. Labour 


was stimulated with oxytocin, followed by the 
birth of a live girl. The third stage led to uncom- 
plicated delivery of both placentas. 

Postnatally the mother continued with a seven 

day course of the antibiotics and her recovery 
was uncomplicated. 
Neonatal course. The baby weighed 860 g and 
had Apgar scores of 2 and 7 at 1 and 5 min 
respectively. She required IPPV for-18 h, then 
she was extubated and given supplemental oxy- 
gen in a headbox. At 3 weeks of age IPPV had to 
be given again due to recurrent apnoeic attacks 
associated with bradycardia. By 1 month of age 
the baby was breathing air. The only other prob- 
lem was the need for a skin graft of an intra- 
venous infusion site after development of a 
localized abscess due to Escherichia coli. She 
was discharged home at 68 days of age and at 25 
months she is thought to be neuro-develop- 
mentally normal. Her height and weight are 
within the normal range. 


Patient no. 3 


A 36-year-old woman ın her second pregnancy 
was found to have twins after in-vitro fertiliza- 
tion (IVF). Her first pregnancy had also fol- 
lowed IVF and ended with the delivery at 29 
weeks gestation of a severely growth retarded 
baby weighing 539 g who subsequently died at 2 
weeks of age. In the current pregnancy an ultra- 
sound scan at 16 weeks confirmed the twin preg- 
nancy with the biparietal diameter (BPD), head 
circumference (HC) and abdominal circumfer- 
ence (AC) for twin I on the 45th, 20th and 5th 
centiles, respectively, and the same measure- 
ments for twin IJ were on the 40th, 20th and 20th 
centiles, respectively. An ultrasound scan at 21 
weeks showed that growth had been maintained, 
but another scan at 23 weeks and 5 days demon- 
strated that the AC had dropped to the Sth cen- 
tile in twin IT and below the 5th centile in twin I. 
Two further ultrasound scans showed that the 
growth of twin II was maintained but the growth 
of twin I had slowed markedly and the intra- 
uterine death of twin I occurred at 26 weeks and 
5 days gestation. Dexamethasone, 24 mg in div- 
ided doses, was administered at 27 weeks and an 
ultrasound scan at 28 weeks and 5 days showed 
that the growth of twin I had falled to the 3rd 
centile. At 29 weeks and 5 days gestation the 
woman developed abdominal discomfort and 
shortly afterwards twin I was stillborn and the 
cord was cut. After discussion with the parents a 


decision was taken to continue to manage the 
pregnancy conservatively. Weekly ultrasound 
scans demonstrated a continued reduction in the 
rate of growth of the remaining twin At 32 
weeks gestation a live male infant was born by 
caesarean section. The mother made an 
uneventful recovery. 

Neonatal course. The birthweight was 1100 g and 
Apgar scores were 8 and 9 at 1 and 5 min. Sup- 
plemental inspired oxygen was initially required 
but the concentration was rapidly reduced and 
the baby was soon breathing air. Antibiotics 
were administered initially but were stopped 
when negative bacteriological cultures were 
obtained. A brief hypoglycaemic episode was 
treated with intravenous dextrose and did not 
recur. Thrombocytopenia was found on day 2 
and persisted for the first week. At 10 days he 
developed abdominal distension and the radio- 
graphic appearance was consistent with non- 
specific dilatation of the small and large bowel. 
This resolved after a period of parenteral feed- 
ing. Staphylococcus epidermidis septicaemia at 
15 days was treated with intravenous vanco- 
mycin. He developed conjugated hyperbilirubi- 
naemia and abnormal liver function tests from 
the age of three weeks. After extensive inves- 
tigation this was thought to be due to neonatal 
cholestasis associated with prolonged parenteral 
nutrition and sepsis. The jaundice gradually 
resolved and the baby was discharged at 57 days 
old. When last seen at a chronological age of 48 
weeks he was noted to be a tall and thin boy 
whose neuro-developmental progress was 
normal. 


Patient no. 4 


A 31-year-old woman booked at 8 weeks ges- 
tation in her second pregnancy. Her previous 
pregnancy had resulted in a 4-2 kg baby girl born 
by Neville-Barnes forceps for a prolonged 
second stage at 41 weeks gestation. She had 
some vaginal bleeding early in the current preg- 
nancy and an ultrasound scan showed a twin 
pregnancy. At 17 weeks gestation she presented 
with a history of ruptured membranes which was 
confirmed on speculum examination. An ultra- 
sound scan was performed and showed twin I to 
have BPD, HC, AC and femur length measure- 
ments between the 40th and 50th centiles while 
the same measurements of twin II were on the 
50th centile. The sac of twin I showed oligo- 
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hydramnios and a diagnosis of spontaneous rup- 
ture of membranes of this twin was made. 
Microscopy of a low vaginal swab demonstrated 
scanty pus cells and broad spectrum antibiotics 
were admunistered although culture yielded only 
normal regional flora. Conservative manage- 
ment was undertaken after discussion with the 
parents and 2-weekly review was arranged. 
Ultrasound scans at 19 and 22 weeks gestation 
revealed progressive reduction in the growth of 
twin I to <5th centile while the growth of twin IT 
remained constant. The woman then presented 
at 25 weeks and 4 days with prolapse of the 
umbilical cord of twin I into the vagina. An ultra- 
sound scan confirmed that twin I had died but 
also showed that twin H was alive and that its 
growth had accelerated to between the 60th and 
70th centiles. She was given pethidine 75 mg and 
the umbilical cord, having been pulled further 
unto the vagina, was trimmed as high in the cer- 
vix as possible. Antibiotics were prescribed. She 
was discharged home 24h later feeling well but 
she returned the following day complaining of a 
lump in the vagina and shortly after admission 
spontaneous expulsion of the first twin occurred. 
Subsequent examination showed that the cervix 
had closed with the surviving twin still in utero. 
Ultrasonography revealed that the remaining 
twin had reached the 85th centile for gestational 
age with normal amniotic fluid volume and an 
estumated fetal weight of 1-2 kg at25 weeks and 6 
days. Conservative management was continued 
with regular vaginal swabs taken for culture and 
dexamethasone 24mg in divided doses was 
administered after the 26th week. At 27 weeks 
and 5 days spontaneous rupture of the mem- 
branes of the second sac occurred. No contrac- 
tions were apparent and culture of a low vaginal 
swab yielded normal regional flora. She 
remained in hospital for 2 more days when reg- 
ular contractions started. The presentation was 
cephalic and vaginal delivery was anticipated. 
One hour after the contractions had commenced 
persistent late decelerations of the fetal heart 
rate occurred. Vaginal examination showed the 
cervix to be 8 cm dilated with a high presenting 
part and caesarean section was performed 
immediately. 

The mother’s initial recovery after the cae- 
sarean section was normal. She continued with 
the broad spectrum antibiotics but developed 
pyelonephritis on the second post operative day 
which responded to gentamicin. She was dis- 
charged 7 days after delivery. 
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Neonatal course. The baby, a boy, weighed 
1248 g. Apgar scores were 3 and 1 minute and 7 
at 10 min. He was given IPPV for 24 h and was 
then extubated. Antibiotic treatment with peni- 
cillin and gentamicin was commenced shortly 
after birth. Surface cultures grew E. Coli but 
blood cultures were negative. An unconjugated 
jaundice was treated with phototherapy. At 6 
days of age, having started enteral feeding, he 
developed necrotizing enterocolitis which 
responded to antibiotics and parenteral nutri- 
tion. At 37 days of age he developed bronchi- 
olitis due to respiratory syncytial virus and 
required IPPV and treatment with nebulized 
Ribavarin. Over the next few days additional 
inspired oxygen was gradually reduced until he 
was breathing air. 

He was discharged home at 2 months of age 
and follow-up until the most recent visit at 14 
months of age has not revealed any neuro- 
developmental problem. Subsequent admus- 
sions have, however, been necessary for the 
treatment of pneumonia, wheezing and a single 
febrile convulsion. In addition, he has had recur- 
rent otitis media which has necessitated the 
insertion of grommets. It has now been estab- 
lished that he has a serum dependent inherited 
defect of complement which affects phagocyto- 
sis and killing by leukocytes. This will require 
long-term antibiotic therapy ın childhood. His 
weight and head circumference are in the normal 
range. 


Discussion 


The complications of twin pregnancy and their 
contribution to early pregnancy loss and peri- 
natal mortality rates are well known. Sponta- 
neous rupture of the membranes of one sac 
followed by the birth of the first twin usually 
results in the pregnancy being terminated 
because of the traditional belief that a poor out- 
come is certain. A successful outcome for a 
remaining twin is, however, not uncommonly 
seen following the death of one twin in utero 
without membrane rupture Death may occur 
early, resulting in a fetus papyraceous, or later in 
the pregnancy resulting in the birth of the dead 
twin with its live counterpart. Ccntinuation of 
the pregnancy after one twin has miscarned is 
rare. Four cases are presented in this report 
where conservative management was adopted 


after early spontaneous rupture of the mem- 
branes of the first sac and subsequent expulsion 
of the presenting fetus has occurred. In each case 
the pregnancy continued and the second twin 
survived with no discernible long-term problems 
that could be ascribed to the unusual circum- 
stances which occurred ın the pregnancy. 

Williams & Cummings (1953) reported a twin 
pregnancy with one fetus in each horn of a uterus 
didelphys where the second twin was born 57 
days after labour had resulted in the birth of the 
first twin at 32 weeks gestation. A similar case 
was reported by Dorgan & Clarke (1959) where 
the birth interval between twins was 21 days. 
Reports describing prolonged intervals between 
the births of twin fetuses in a normal uterus are 
rare. Abrams (1957) described a case where the 
first twin miscarried at 23 weeks gestation and 
the second twin was born 5 weeks later and sur- 
vived. Druker et al. (1960), reported a case in 
which a fetus miscarried in an undiagnosed twin 
pregnancy after 18 weeks gestation and the pres- 
ence of the second fetus was revealed after it was 
noticed that the uterus remained larger than 
would have been expected from a retained pla- 
centa. The second fetus was then born after 
spontaneous labour 65 days later. A more recent 
case of a first twin miscarrying at 21 weeks ges- 
tation, followed by the successful birth of the 
second twin at 33 weeks gestation was described 
by Feichtinger et al. (1989). 

Tacchi & Dunlop (1987) reported prolapse of 
the umbilical cord of one of a set of triplets at 19 
weeks gestation. After treatment with ritodrine 
and antibiotics the leading fetus was extracted 
under anaesthesia, the cord was excised close to 
the placental disc and a mersilene tape cervical 
suture was inserted. Surviving twins were born 9 
weeks later. 

The present report appears to be the largest 
series in which conservative management of twin 
pregnancy was employed after the first fetus had 
been expelled from the uterus. The time interval 
between the births of the fetuses ranged from 8 
to 21 days and in each case there had been severe 
growth impairment of the first twin. In three of 
our patients this followed rupture of the mem- 
branes and development of oligohydramnios. 
Prophylactic antibiotics were prescribed after 
rupture of the membranes of the first twin to dis- 
courage the development of chorio-amnionitis 
which would have jeopardized the survival of the 
second twin. 

Although the birthweight of one baby (patient 


no. 3) was <3rd.,centile, the other three had 
birthweights >50th centile for their gestational 
age. Growth of all the surviving fetuses had been 
noted to be better than that of their co-twins who 
subsequently died. In patient 4, death of the dis- 
cordantly small fetus was followed by a growth 
spurt in the survivor. We postulate that uterine 
blood flow, already increased in pregnancy, is 
even greater in twin pregnancy to accommodate 
the metabolic needs of two babies. When one 
twin dies, then the augmented blood flow will be 
available to the survivor who would conse- 
quently gain more weight than expected in the 
period before delivery. 

A factor of great importance in the survival of 
the remaining twin is the availability of a neo- 
natal intensive care unit: all the babies in our 
series needed specialist support. It is encour- 
aging that all of them are neuro-develop- 
mentally normal at the time of reporting with 
follow-up periods ranging from 11 months to 3 
years. 
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Twin pregnancy in a patient with idiopathic long QT 


syndrome. Case report 


C. WILKINSON, R. GYANESHWAR, C. McCUSKER 


Case report 


A 28-year-old woman (G,P,) presented for ante- 
natal care at 10 weeks gestation. She had been 
diagnosed with long QT syndrome following a 
syncopal episode and cardiac arrest whilst 
receiving an award at a public ceremony the pre- 
vious year. Following the arrest (and timely 
resuscitation by coincidently present medical 
practitioners), she had been comatose for 2 
days. Moderate memory impairment had 
resolved fully by her presentation for antenatal 
care. 

She was maintained on propranolol 40 mg 
three times per day with no subsequent syncopal 
episodes. She had initially considered a home 
birth, but had changed her mind on the strong 
advice of her local medical practitioner. 

At booking, aside from ECG confirmation of 
the diagnosis of long QT syndrome, no other 
abnormality was noted (Fig. 1). At a subsequent 
visit, the uterine size was detected to be greater 
than expected from her menstrual history. An 
ultrasound scan at 20 weeks amenorrhoea 
showed a twin gestation. The antenatal course 
was unremarkable. She was seen in close consul- 
tation with obstetric, medical and paediatric 
teams. The dosage and frequency oZ propranolol 
during the pregnancy remained unchanged. 
Ultrasonography at 29 and 35 weeks confirmed 
normal, concordant fetal growth. Management 
options were discussed with the patient by the 
medical team involved, and over zhe course of 
the pregnancy a plan developed. 
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She presented in early labour at 39 weeks ges- 
tation. The leading twin was in a deeply engaged 
vertex presentation. As planned, she was 
allowed to labour normally. A precautionary 
intravenous cannula was inserted, and the 
obstetric, medical, paediatric and anaesthetic 
staff alerted. Baseline ECG was performed. 
Electrolytes were normal. A cardiac monitor 
and defibrillator were readily accessible. Spon- 
taneous rupture of membranes at 5 cm dilatation 
revealed lightly meconium stained amniotic 
fluid. Continuous fetal monitoring showed a 
variable and late deceleration pattern in the 
leading twin with a baseline of 110 beats/min, 
but normal variability (Fig. 2). Scalp pH was 
7-31. On this basis and because of good progress, 
the labour was allowed to proceed and at this 
stage, she elected to have an epidural for pain 
relief. The abnormal CTG pattern persisted 
necessitating frequent pH estimations which 
ranged from 7-35 to 7-24. Labour progressed 
well, and 5h after rupture of membranes, both 
twins were born by forceps. The dizygous twin 
boys weighed 2375 g and 2170g, their Apgar 
scores at 1-min and at 5-min were 7 and 9,3 and 9 
respectively. 

The postnatal course was uncomplicated. 
Both twins appear to have inhented congenital 
long QT syndrome. They have both been started 
on oral propranolol 


Discussion 
The long OT syndrome is a rare disorder charac- 
terized by stress provoked syncopal attacks, 
which usually precede or follow ventricular 
fibrillation (Schwartz 1975). Since the initial 
presentation may result in sudden death, its inci- 
dence in the community is probably 
underestimated. 

The syndrome has been defined as a QT inter- 
val corrected for heart rate (QTc) of >0-44s in 
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Extreme left sided sympathetic dominance of 
cardiac innervation has been described as the 


(Fraser 1964). The best therapeutic results are 
obtained by antagonizing the effects of sympath- 
etic activity on the heart with beta blocking 


agents and/or by ablating the left stellate gang- 
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Fig. 1. Maternal electrocardiogram at bookings. Recorded at 25 mm/s, showing a QT interval of 0-52 s (13 mm) 


duration (Moss 1982). Approximately 30% of 
cases are associated with bilateral sensorineural 


deafness (Jervell, Lange-Neilson syndrome). 
probable aetiological defect (Brunor 1984). 


Mode of inheritance has been difficult to define 


lion along with the first thoracic ganglion 
(Crampton 1978). Prophylactic beta blockage in 
maximal amounts tolerated has decreased mor- 
tality from 73% overall to 6% (Schwartz 1975) 
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Fig. 2. Cardiotocogram during late first stage, showing simultaneous records. Twin 1 has the lower baseline and 


deeper decelerations. 
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cardiac complication was compounded by the 
additional physiological stresses of a twin 
pregnancy. 

Specific problems in analyzing cardiotoco- 
graphic monitoring arose. The influence of 
maternal beta blockade and possible impact of 
congenital fetal cardiac conduction defect was 
considered in interpretation. Resort to scalp pH 
estimations to refute evidence of fetal distress 
was justified. 

Experience in cardioversion in pregnancy is 
also uncommon. Most reviews report good out- 
come, with maternal and fetal morbidity and 
mortality apparently relate to the maternal con- 
dition rather than the cardioversion itself 
(Ueland 1981). 

The philosophy of a planned conservative 
approach with minimal intervention was con- 
sidered important ın this case. We reasoned that 
a more interventionist management would gen- 
erate much of the psychological and physical 
stresses that we were trying to avoid. 
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SHORT COMMUNICATION 





Avicenna’s recipe for contraception 


B. Nathan, Surgical Research Fellow, 
Institute of Cancer Research, Sutton, 
Surrey & M. Mikhail, GP Trainee, 
Brookside, Reading 


Avicenna (980-1037), the famous Persian 
physician and philosopher, is a figure whose 
writings have dominated medical thought for 
many centuries. The Canon of Medicine was his 
most famous book and was translated into Latin 
by Gerard of Cremona (d 1187). The book then 
went through more than 80 editions and formed 
an important part of the curricula of medical 
schools in Europe before and during the renais- 
sance (Cooper 1930). The Canon was incom- 
pletely translated to the English language. 
Gruner (1930) translated Volume I based on the 
Latin versions published ın Venice in 1595 and 
1608 and the Arabic text published in Cairo in 
1877. 

From the Canon, we present Avicenna’s views 
on contraception and his various recipes. It is a 
translation of the entire chapter on contracep- 
tion (Avicenna 1877) which to our knowledge is 
the first English translation. It gives an idea on 
the diversity of the pharmacopaeia of the age 
and demonstrates Avicenna’s understanding of 
the risks incurred on the urinary continence 
mechanism during labour. The words in paren- 
theses are our additions to clarify the text. 


“A physician may consider the prevention of 
pregnancy in a young (woman) if labour is feared 
due to an ailment in the womb. Also, if there is 
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weakness in the bladder, the weight of the fetus 
could damage the bladder causing leakage of 
urine and failure to maintain continence till the 
end of (the patient’s) life. To achieve contracep- 
tion factors that lead to pregnancy should be 
avoided. The two emissions (? orgasms) should 
not occur together, and (the male) should with- 
draw quickly. Also, after completion, the 
woman is asked to stand upright and to hop 
backwards seven or nine times as this might 
expel the semen. Jumping or leaping forwards 
on the other hand might secure the semen. Also 
sneezing might help expel the semen. Other 
measures that (the woman) might consider is to 
insert (vaginally) tar before and after coitus, and 
also to anoint the penis with tar, balsam and 
ceruse lead. Also to insert before and after 
coitus oil of pomegranate and alum. The inser- 
tion of a cabbage bud and cabbage seeds after 
the cessation of menstruation and before and 
after coitus is effective in this respect especially if 
dipped before in tar or menthol oil. Also insert 
leaves of willow mixed in equal parts of oil of 
colocynth, white jalap, sulphur, scammony, cab- 
bage seed and tar. The mnsertion of pepper after 
coitus prevents pregnancy, so will the insertion 
of elephant’s dung or using it as incense at the 
times stated. Three ounces of basil also 1f drunk 
will prevent conception so will the insertion of 
ivy leaves after the cessation of the menses.” 
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Neonatal basal platelet intracellular free calcium 
concentrations in normotensive and hypertensive 
first pregnancies by M. D. Kilby, F- Broughton 
Pipkin and S$. Heptinstall.* Departments of 
Obstetrics and Medicine,* University Hospital, 
Nottingham NG5 2UH. 

Platelet intracellular free calcium concentration 
[Ca**], controls the subcellular process of plate- 
let aggregation and secretion. ‘Paired’ maternal 
and umbilical vein samples were taken in the late 
intrapartum period from: (i) 18 normotensive 
prmigravidae, (ii) six primigravidee with non- 
proteinuric hypertension (PIH) and (iii) nine 
primigravidae with proteinuric hypertension. 
These data were compared with a control group 
of 30 normotensive, non-pregnant nulliparous 
women. Platelet [Ca’*], was measared using a 
Fura-2 method (assay coefficient of variance on 
triplicates 10-4%). In the normotensive group, 
the mean neonatal platelet [Ca’*], (87-9, SD 
14-6 nM) was not significantly different from that 
found in the non-pregnant group (96-4, SD 17-6 
nM) or in paired samples taken from the 
mothers 12 weeks postnatally (91-2, SD 12-9 
nM), but the neonatal values were significantly 
different from values in maternal samples 
obtained at delivery (129-3, SD 14-5 nM; 
P<0-001). The 15 pregnancies with PIH (blood 
pressure >140/00 mmHg) were investigated 
prospectively (the diagnosis having been made 
in the antenatal period). Nine of these preg- 
nancies developed proteinuria (>(-5 2/24 h). In 
the non-proteinuric PIH group the mean neo- 
natal platelet [Ca’*], was 84-6 (SD 11-8) nM 
which was similar to the mean concentration in 
their mothers at 12 weeks postnatally (95-6, SD) 
12-7 oM, but again, there was a significant differ- 
ence between the neonatal and maternal values 
at delivery (135-6, SD 14-6 nM; P<0-01). Like- 
wise, a similar significant difference was only 
noted between the neonatal and maternal plate- 
let [Ca?*], in the subgroup of primigravidae who 
developed pre-eclampsia in the late intrapartum 


1304 


period (89-6, SD 13-7 nM vs 146-1, SD 14-9 nM; 
P<0-001). The 15 women who developed PIH 
had a significantly higher platelet [Ca**], (mean 
141-4, SD 18:2 nM) compared with the nor- 
motensive women of similar gestation (129-3, 
SD 14-5 nM: P<0-02). Unpaired analysis of the 
platelet [Ca’*], from normotensive and hyper- 
tensive umbilical cord blood has demonstrated 
no significant difference between the two 
groups. Neonatal platelets seem either refrac- 
tory or protected from aetiological factor(s) 
causing an elevation in pregnant women, which 
thus reflects their relative hypoactivity. 


Peri-implantation phase lectin binding in the 
endometrium of women with unexplained infer- 
tility by L. D. Klentzeris, J. N. Bulmer, T. C. Li, 
A. Warren and I. D. Cooke. University Depart- 
ment of Obstetrics and Gynaecology, Jessop 
Hospital for Women, Sheffield. Institute of 
Pathology, University of Leeds, Leeds. 


To investigate whether the peri-implantation 
phase endometrium in women with unexplained 
infertility is, in some aspects, different from the 
endometrium of the normal fertile woman, five 
biotinylated lectins: concanavalin A (Con A), 
wheat germ (WGA), soyabean (SBA), peanut 
(PNA) and Ulex europaeus (UEA), were used as 
analytical probes for the study of endometrial 
glycoconjugates. Thirty six endometrial biopsies 
were obtained from normal fertile women 
(Group I) and women with unexplained infertil- 
ity (Group H) at 5, 7 and 9 days following the LH 
surge. The lectin binding of the tissue was per- 
formed with the avidin-biotin peroxidase com- 
plex (ABC) method. In group 1, Con A stained 
the subnuclear glandular cytoplasm, stroma cells 
and surface epithelium on Day LH +5 and there 
was increasing staining intensity of the glandular 
apical cytoplasm and secretions from day LH +7 
to LH +9. In group 2 the binding of the lectin to 
the glandular or surface epithelium was none or 
equivocal. In group 2, WGA stained the glandu- 


lar cytoplasm and stroma cells on days LH +5 
and LH +7. Luminal staining was strong on day 
LH +9. In Group 2 the lectin was absent from 
the glands but ıt was present in the stroma. The 
SBA and PNA were present in the glandular 
lumen of group 1 only. UEA stained vascular 
endothelium in both groups. In summary this 
study has shown that during the peri- 
implantation phase, the most critical time of an 
intrauterine pregnancy, the endometrium of 
women with unexplained infertility shows defi- 
cient production of glycoconjugates in the glan- 
dular and surface epithelium. A consequence of 
this deficiency is likely to be impairment of blas- 
tocyst implantation. 


Control of fetal cardiovascular response to hypo- 
xia by D. A. Guissani, J. A. D. Spencer, P. J. 
Moore and M. A. Hanson. Department of 
Obstetrics, University College, London 
WCIE 6HX. 


Twelve pregnant sheep (119-126 days gestation) 
had instruments inserted under general anaes- 
thesia. Catheters were placed in a carotid artery, 
a jugular vein and the amniotic cavity. Flow 
transducers (Transonic, Ithaca) were implanted 
around the other carotid artery and a femoral 
artery Six fetuses had both carotid sinus nerves 
cut (denervated group) and other fetuses were 
left intact. On the fourth post-operative day, 
fetal isocapnic hypoxia was induced for one hour 
by a reduction in maternal FiO, (fraction of 
inspired oxygen). On subsequent days this was 
repeated after giving either atropine or phenta- 
lomine. The initial bradycardia and increase in 
femoral resistance, seen within 5 min of the 
onset of hypoxia in the intact group, did not 
occur in the denervated fetuses. The reflex bra- 
dycardia was abolished by atropine. Phentola- 
mine infusion to intact fetuses abolished the rise 
in femoral resistance and all phentolamine- 
infused denervated fetuses died during hypoxia. 
We conclude that there is a carotid chemoreflex 
component to the initial bradycardia and 
increase in femoral resistance in response to 
hypoxia. We confirm that this reflex bradycardia 
is by a cholinergic mechanism Femoral vas- 
oconstriction during hypoxia is by an alpha- 
adrenergic mechanism. We believe that survival 
of the denervated fetuses during hypoxia was 
impaired by phentolomine due to blockade of 
catecholamine release from the adrenal gland. 
Since phentolamine was less deleterious to intact 
fetuses during hypoxia, other non alpha-adre- 
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nergic reflect mechanisms, such as vasopressin 
or angiotensin release, may be important. 


The effect of donor blood haematocrit on fetal 
blood rheology after in utero transfusion by C. R. 
Welch, M. W. Rampling and C. H. Rodeck. 
Fetal Medicine Unit, RPMS Institute of Obstet- 
rics & Gynaecology, Queen Charlotte’s and 
Chelsea Hospital, London W6 0XG 


We have previously demonstrated an exponen- 
tial increase in fetal whole blood viscosity as.hae- 
matocrit rises during in utero intravascular 
transfusion. We noted a concomitant change in 
fetal plasma proteins. We hypothesize that the 
change in plasma proteins was a result of protein 
quantity in the donor blood. We studied the 
effect of donor haematocrit on the change in 
fetal plasma protein level. The mean rise in 
plasma proteins over transfusion was 5-97 g/l 
(95% CI 2:09 to 9-84 P = 0-007 n = 25). The 
change in fetal plasma proteins was significantly 
correlated with the donor haematocrit (y = 45-6 
— 0-52x, P = 0-05). We calculated the optimum 
donor haematocrit to avoid change in plasma 
protein levels should be around 88% (CI — 7-84, 
7:43). Donor haematocrits above this level are 
associated with a dilution of fetal plasma pro- 
teins and would seem ideal in terms of mini- 
mising haemorheological changes. However, 
donor haematocrits above 90% are practically 
difficult to transfuse. Fetal whole blood viscosity 
changes with haematocrit and plasma viscosity. 
Plasma viscosity alters with fetal plasma protein 
levels. A large rise in fetal plasma protein level 
at the same time as fetal haematocrit greatly 
increases the whole blood viscosity and may 
explain acute transfusion related fetal 
morbidity. 


Laparoscopic ovarian diathermy in the manage- 
ment of infertility in women with polycystic 
ovaries; results of treatment in 50 cases by N. A. 
Armar and G. C. L. Lachelin. Department of 
Obstetrics & Gynaecology, University College 
and Middlesex School of Medicine, 86-96 Che- 
nies Mews, London WC1E 6HX 


Fifty oigomenorrhoeic women with polycystic 
ovaries, complaining of infertility, refractory to 
medical treatment, underwent laparoscopic 
ovarian diathermy from 34 years to 6 months 
ago. ‘Twenty one were found to have adhesions 
and/or endometriosis. Regular ovulatory cycles 
ensued in 78% and treatment with clomiphene 
was used successfully to induce ovulation in 7 of 
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the 11 non responders. Twenty six wcmen have 
conceived 35 pregnancies of which 19 ended in 
the birth of a live healthy baby, 10 are ongoing 
and 6 miscarried. Seven women have conceived 
two pregnancies each and one has conceived 
three pregnancies. Only two of the women who 
miscarried have not had a subsequent successful 
pregnancy. There has been only one twin preg- 
nancy (following clomiphene treatment) and 
there have been no ectopic pregnancies. 
Ovarian diathermy is thus a very useful option in 
the management of anovulatory infertility in 
women with polycystic ovaries. 


The relation of fetal acid-base status at delivery to 
the cardiotocograph and T/QRS ratio by N. A. 
Maclachlan, K. Harding, S. Arulkumaran & J. 
A. D. Spencer. Queen Charlotte’s and Chelsea 
Hospital, London W6 0XG. 

Using an on-line microprocessor system (STAN, 
Cinventa, Gothenberg) the fetal eleztrocardio- 
gram T/QRS ratio was analysed in the last 30 min 
of 100 labours and related to the cardiotoco- 
graph (CTG) (FIGO classification), the acid- 
base status of the fetus, and neonatal condition. 
Suspicious and pathological CTGs were associ- 
ated with significantly lower median umbilical 
artery pH values than normal CTGs (P<0-03 
and P<0-001 respectively), but there were no 
significant differences ın mean T/QRS ratios. 
The T/QRS ratio correlated with umbilical 
artery pH (Spearman P<0-001). Acidaemia at 
birth (umbilical artery pH <7-20) was associated 
with a significantly higher median T/QRS ratio 
(0-21) compared with non-acidaemic fetuses 
(0-13, P<0-001). Of the 100 fetuses studied, 95 
were clinically normal and the median T/QRS 
ratio of this group was 0-14 (range 0-0-0-32, 2-5 
and 97-5 percentiles 0-00 and 0-29 respectively). 
Five babies required admission to the neonatal 


unit but none of these was clinically asphyxiated 
or had elevated T/ORS ratio. Of the seven 
fetuses with an elevated T/QRS ratio, all had a 
normal CTG and none required admission to the 
neonatal unit. Until the range of T/QRS ratio 
values related to clinical birth asphyxia is 
known, conventional management of labour 
using fetal heart rate and pH should not be 
altered. 


Haemodynamics in proteinuric and non- 
proteinuric pregnancy induced hypertension 
(PTB) by S. C. Robson, S. McPhail and C. H. 
Rodeck. RPMS Institute of Obstetrics, Queen 
Charlotte’s Hospital & University of Newcastle. 


Varying haemodynamic results have been 
reported in women with PIH. We have 
measured cardiac output (CO) using cross- 
sectional and Doppler echocardiography at the 
aortic valve in 64 primigravidae with PIH (dias- 
tolic blooc pressure =90 mm Hg), 44 of whom 
had proteinuria (>0-5 g/24h). None of the 
women had received antihypertensive therapy 
and all were delivered within 7 days of measure- 
ments because of deteriorating disease. The 
results were compared with 64 normotensive 
(NT) primigravid controls matched for age and 
gestation (see Table 1) 

Within the proteinuric PIH group, women 
with more severe hypertension (DBP >100 mm 
Hg, n = 20) had a lower CO (5-49 vs 6-60 1/min, 
P<0-01). We conclude that PIH 1s associated 
with an increase in TPVR. Although some 
women with PIH have a low CO, the range of 
values is wide. 


Fetal and neonatal condition related to epidural 
analgesia by J. A. D. Spencer, M. Koutsoukis 
and A. Lee. Queen Charlotte’s & Chelsea Hos- 
pital, London W6 0XG. 


Table 1. Haemodynamics in normotensive (NT) and hypertensive (PIH) pregnancy 


Results: PIH 
Heart rate (beats/min) 83 (10) 
Stroke volume (ml) 77 (15) 
CO (mın) 6-43 
(1:36) 
MAP (mm Hg) 109 (6)** 
TPVR (dyne s/cem~*) 1418 
(350)** 


PIH + 

NT proteinuria NT 

80 (11) 78 (13) 84 (8) 
88 (15) 77 (17) 82 (11) 

7.01 6-06 6:83 
(1-47) (1-53) (0-91) 

89 (8) 116 (10)** 85 (8) 
1054 1626 1016 
(269) (590)*™ (171) 


Results are mean (SD) values, MAP = mean arterial pressure, TFVR = total pempheral vascular resistance 


*P<0-01, **P<0-001 vs NT) 


In a prospective study of 200 labours reaching 
the second stage, epidural rates were represen- 
tative of our overall figures: primiparae 52%, 
multiparae 18% (odds ratio 5-0, P<0-001); 
normal vaginal delivery 21% , operative vaginal 
delivery 77% (odds ratio 12-6, P<0-001). Meco- 
nium staining of amniotic fluid (incidence 15%) 
was not related to epidural analgesia. Fetal 
blood sampling (FBS) in the first stage of labour 
was performed in 8% of labours, 67% of which 
had an epidural compared with 34% of labours 
not requiring an FBS (odds ratio 3-9, P<0-02). 
In the hour preceding the second stage, 25% of 
labours showed variable or late decelerations of 
the fetal heart rate (FHR), 67% of which had an 
epidural compared with 32% ın those with early 
or no decelerations (odds ratio 4-5, P<0-001). 
Late or variable decelerations occurred in 50% 
of labours during pushing and epidurals had 
been used in 48% compared with 30% in labours 
where decelerations were early or absent (odds 
ratio 2:1, P<Q-02). The 1-min Apgar score was 
<7 in 12% of the newborn and the use of epi- 
dural during these labours was 56% compared 
with 34% in the remaining labours (odds ratio 
2°8, P<0-02). This may be related to the number 
of forceps delivery. Only one infant had a 5-min 
Apgar score of <7. Umbilical artery acidaemia 
(pH <7-12) was present in 15% of labours, 47% 
of which had an epidural compared with 36% of 
those without this degree of acidaemia. FHR 
declerations were associated with epidural anal- 
gesia but umbilical artery acidaemia was not, 
indicating that such reflex FHR changes are not 
indicative of fetal distress. 


Serum lipid and lipoprotein concentrations in 
polycystic ovary disease by R. Fox, E. Corrigan, 
C. Coulson and M. G. R. Hull. University 
Department of Obstetrics and Gynaecology, 
Bristol Maternity Hospital. 


Insulin resistance is a common feature of both 
obese and non-obese women with polycystic 
ovary disease (PCOD) Euglycaemia is man- 
tained by a compensatory rise in insulin levels. 
Lipid status has not been studied in detail. 
Insulin, fructosamine, triglyceride, total choles- 
terol and high density lipoprotein cholesterol 
(HDL-cholesterol) were measured after a 10-h 
fast in 46 anovulatory women with PCOD and 30 
non-obese ovulatory controls. The data are 
expressed as mean (SD) or median (range) 
values. The PCOD group had similar fructosa- 
mine levels to the controls (2-2 (0-3) vs 2-2 (0-2) 
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nmol/l, P = 0-44), despite having higher concen- 
trations of insulin (18 (3-85) vs 5 (3-14) vA, 
P<0-001). In addition, they had higher tri- 
glyceride concentrations (1-3 (0:-54-7) vs 0-8 
(0-4~1-5)) nmol/l, P<0-001) and total choles- 
terol: HDL-cholesterol ratios (4-0 (2-0-9-6) vs 
3-7 (2-4-5-1), P<0-001). Overall, 26 (57%) of 
the women with PCOD and 3(10%) of the con- 
trols had at least one abnormal lipid results (7 = 
15-4, P<0-001). Triglyceride results were signifi- 
cantly correlated with body mass index (BMI) 
(r= 0-69, P<0-001) and insulin (r= 0-63, 
P<0-001). HDL-cholesterol levels were nega- 
tively correlated with fructosamine/E, ratio 
(r = —0-31, P = 0-047). Non-obese women had 
lower levels of HDL-cholesterol (P = 0-047) 
and higher levels of triglycerides (P = 0-043) 
than controls. Both obese and non obese PCOD 
patients had evidence of hyperlipidaemia. Tri- 
glyceride was related to BMI and/or insulin but 
the reduction in HDL-cholesterol concentra- 
tions was related to sex steroid levels. 


Consumers’ views of the maternity services: 
implications for medical audit and planning by 
R. J. W. Melia, A. V. Swan, M. Morgan and C. 
D. A. Wolfe. Department of Public Health 
Medicine, UMDS of Guys and St Thomas’ Hos- 
pitals, St Thomas’ Campus, London. 


The usefulness and feasibility of consumer sur- 
veys for medical audit and planning maternity 
services were assessed in a postal survey of 1807 
women in four health districts covering rural and 
urban/deprived areas. A response rate of 79% 
was achieved. Scope was identified for some 
reduction in length of stay: 28% of antenatal and 
43% of postnatal women wished for a shorter 
stay than expected or experienced The Domino 
system and a 1~2 days stay were the preferred 
options (25 and 24% respectively). A small 
group of women (<10%) would have preferred 
a longer stay and consisted mainly of women 
with birth complications including abdominal 
deliveries, women with lack of help at home, and 
Afro-Caribbeans. Schemes to increase continui- 
ty of care and make the delivery suite more 
home-like would be favoured by a large propor- 
tion of women. Overall 65% of the women 
regarded continuity of midwifery care and fam- 
iliarity with the delivery midwife as important. 
More than 75% reported a home-like environ- 
ment in the delivery suite as important and gave 
specific suggestions of how this might be 
achieved. The results show that consumers’ sur- 
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veys are feasible with a good response rate and 
range of views expressed by the study popula- 
tion, and they provide guidance for planning at 
local and regional levels. 


Stable isotope studies of albumin synthesis 
during normal pregnancy by O. S. Olufemi, T. 
Lind, P. G. Whittaker and D. Halliday”. Uni- 
versity Department of Obstetrics & Gynae- 
cology, Princess Mary Maternity Hospital 
Newcastle, Tyne & Wear and *Nutrition 
Research Goup, MRC Clinical Research 
Centre, Harrow, Middlesex. 


Our serial studies of 69 normal women have 
shown that maternal plasma proteir concentra- 
tion decreases during pregnancy, largely due to a 
22% decrease in albumin concentration. How- 
ever, after allowing for the 53% increase in 
plasma volume, the total amount of circulating 
albumin increases by about 19% suggesting a 
change in metabolism. Determination of albu- 
min synthesis using stable isotopes has pre- 
viously used a 60h oral feeding method. We 
have developed a new protocol (with ethical 
approval) in five non-pregnant subjects using a 
primed, constant infusion of 'N-glycine 
together with priming of the urea pool. Enrich- 
ment of "N arginine in albumin together with 
SN enrichment in urinary urea (measured by an 
isotope ratio-mass spectrometer, IR-MS) has 
been used to compute albumin fractional syn- 
thetic rate (FSR) over a short period (12h) as 
well as providing data concerning protein turn- 
over. Simultaneous infusion (8 h) of °C-leucine 
in the same subjects (measuring °C-leucine in 
albumin by IRMS and “C-keto-isocaproate by 
gas chromatograph-MS) and thereby determin- 
ing albumin synthesis independently allowed us 
to validate the latter method. The two estimates 
of FSR (by “N-glycine: mear 0-255 (SD 
0-038)% h, by °C-leucine: mean 0-252 (SD 
0-044)% h agree with each other despite the dif- 
ferent assumptions inherent in both methods. 
The above protocols were also performed in five 


pregnant subjects at 36 weeks gestation and 
showed that FSR (by "N-glycine: mean 0-303 
(SD 0-083)% h, by °C-leucine: mean 0-318 (SD 
0-085)% h, is higher at the third trimester of 
pregnancy, thus supporting the hypothesis of an 
alteration in albumin metabolism during preg- 
nancy. This work was supported by Birthright. 


Microalbuminuria in pregnancy induced hyper- 
tension by K. J. Thong, F. Howie,* A. F. Smith, 
I. Greer and F. D. Johnstone. Department of 
Obstetrics, Simpson Memorial Maternity Pav- 
ilion, and Department of Clinical Chemistry”. 


Current controversey in pregnancy induced 
hypertension (PIH) centres on whether there is a 
spectrum of disease activity or whether there are 
two separate conditions, proteinuric and non 
proteinuric hypertension with different out- 
comes. The aim of this study was to clarify one of 
these isscves in PIH by measuring the albumin/ 
creatinine ratio. A total of 162 primigravida was 
included -n this study. These patients were classi- 
fied retrcspectively and comprised 72 non pro- 
temuric PIH, 27 proteinuric PIH and 63 
normotensive women. A daytime midstream 
urine sample was collected from all the women 
but in the PIH group, urine was collected at the 
time of Ciagnosis. Urine albumin concentration 
was measured using a turbidmetric method and 
the urin® creatinine measured by a standard 
Jaffe method on the Cobas Fara centrifugal ana- 
lyser. The three clinical categories can be clearly 
separated on the basis of the albumuin/creatinine 
ratio (P<0-00001 for all comparisons). The geo- 
metric mean and the 95% range were: normal 
(1-23; 0-32-4-8) proteinuric PIH (13-8; 0-96- 
198-2) and non proteinuric PIH (2-22; 0-34- 
14-7) respectively. This study demonstrated a 
spectrum of disease activity in PIH from the 
absence of microalbuminuria to gross proteinu- 
ria. The finding that 29% of non proteinuric PIH 
patients had significant microalbuminuria is 
against zhe concept of 2 separate conditions, that 
is proteinuric and non proteinuric. 
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CORRESPONDENCE 


Management of tubal infertility in the 1990s. 
Commentary 


Dear Sir, 

The commentary by Reiss [ Br J Obstet Gynecol 
(1991) 98, 619-623] states that it seems unlikely 
that laparoscopic tubal surgery will replace open 
microsurgery except in the hands of a few 
enthusiasts when used for the most favourable of 
cases. It is also stated that laparoscopic tubal sur- 
gery carries with it a higher complication rate 
than laparotomy although this was not discussed 
in detail. This technique is stated as being more 
time consuming and expensive, and of having 
limited success. We believe that minimally invas- 
ive techniques will play an important role in the 
management of tubal infertility. 

Ovaniolysis, salpingolysis, ovario-salpingoly- 
sis, fimbrioplasty and salpingostomy have 
become well established laparoscopic proce- 
dures. Gomel (1977) reported a 44% intra- 
uterine pregnancy rate after laparoscopic 
salpingostomy, with a 90% postoperative tubal 
patency rate for at least one tube and no extra- 
uterine pregnancies; in contrast, only 27% 
achieved viable pregnancies after microsurgical 
salpingostomy by the same operator (Gomel 
1978). Although the laparoscopic results have 
been bettered (Manhes 1987), most of the more 
recent and larger series are still achieving preg- 
nancy rates of 26-28-5% (Mettler et al. 1979; 
Reich 1987) after conventional laparoscopic sal- 
pingostomy, and 20-25% (Daniell & Herbert 
1984; Donnez & Misolle 1989) if a laser is used. 
As with open microsurgery, results are even bet- 
ter with lesser degrees of tubal damage. Fim- 
brioplasty has been shown to produce pregnancy 
rates of 31-61% (Mettler et al. 1979; Donnez & 
Misolle 1989), and salpingo-ovariolysis 58-78% 
(Reich 1987; Donnez & Misolle 1989). Laparo- 
scopic techniques can also be used to treat other 
major causes of infertility such as severe endo- 
metriosis and clomiphene resistant polycystic 
ovarian syndrome, with pregnancy rates -of 


67:2-80% (Nezhat et al. 1989; Gjonnaess 1984). 


Adhesion formation 1s a significant aetiological 
factor in tubal infertility, and appears to be less 
when the abdomen is not opened (Bruhat et al. 
1983), which is a major advantage of the laparo- 
scopic approach. 

Ectopic pregnancy is an important risk after 
any form of tubal surgery, not only as a result of 
the surgery itself but also as a consequence of the 
underlying tubal damage. The approach would 
appear immaterial with extra-uterine pregnancy 
rates of 2-18% following tubal microsurgery and 
5-16% after laparoscopy (Cohen 1988). 

Laparoscopic surgery is no more time con- 
suming than open surgery, although we accept 
that a learning curve exists, as for any new pro- 
cedure, which will initially increase operating 
time The average operating times for the more 
commonly performed laparoscopic procedures 
in our unit are as follows: adhesiolysis, 47 min; 
ovarian cystectomy, 46 min; salpingostomy with 
or without adhesiolysis, 58 min; ovarian cystec- 
tomy plus adhesiolysis, 52 min; and electrodiath- 
ermy to endometriosis, 44 min. These figures 
include time taken for demonstration and teach- 
ing and have not been adjusted for this. 

We would like to see evidence for the view 
that complications from laparoscopy are more 
frequent than from laparotomy. To our knowl- 
edge the two approaches have never been com- 
pared directly. One large audit reported a major 
complication rate for operative laparoscopy of 
only 3.8/1000 (Riedel et al. 1986) which we 
would suspect is far less than for laparotomy. 

As for costs, there can be no argument that 
day-case laparoscopic surgery 1s cheaper than 
conventional microsurgery. In an audit of 21 
patients who underwent pelviscopic procedures 
including adhesiolysis and _ salpingostomy, 
Levine (1985) reported 79% reduction in the 
cost of drugs and other medical supplies, 69% 
reduction in the length of postoperative hospi- 
talization, and 49% reduction 1n overall hospital 
costs. Advantages to the patient include faster 
recovery, reduced discomfort and, not least, less 
disfigurement. We would also argue that several 
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attempts at IVF required by most couples in 
view of the poor success rate of a single attempt 
make it a more expensive and less convenient 
alternative to laparoscopic surgery. 

As in other areas, the role of laparoscopic sur- 
gery is expanding. It would be ironic if gynaecol- 
ogists, who after all were the modem day 
pioneers in laparoscopy, failed to exploit the full 
potential of this technique. Laparcscopic sur- 
gery should become the operative route of 
choice for most extra-uterine pathology. 

Mark Broadbent 

Clinical Research Fellow 

Adam L. Magos 

Consultant Gynaecologist 

Department of O€stetrics and 
Gynaecology 

The Royal Free Hampstead NHS Trust 
London NW3 2QG 
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Author’s reply 


Dear Sir, 

I welcome the comments made by Broadbent & 
Magos, but must point out that my remarks 
about laparoscopic surgery referred only to the 
treatment of distal tubal disease. I have for many 
years advocated laparoscopic surgery for ectopic 
pregnancy and polycystic ovarian disease and in 
fact demonstrated my technique of laparoscopic 
ovarian wedge resection in 1987 in the hospital 
where they are now working. Of their references 
5 of the 8 articles relating to distal tubal occlu- 
sion were quoted in my Commentary (Reiss 
1991). These are precisely the laparoscopic 
enthusiasts to whom I referred: some of them I 
am proud to know as friends. The fact remains 
that their papers include little detail about selec- 
tion criteria, and their numbers are still small, 
compared with the large series from Hammers- 
mith (Winston & Margara 1991) and Sheffield 
(Singhal et al. 1991) in the same issue of the 
Journal. There is no concrete evidence of 
improved results with laparoscopic surgery since 
the review by Bateman et al. (1987). 

The risks of laparoscopy are well known. Few 
of us publish our complications, but the records 
of the medical defence societies, unfortunately 
but for obvious reasons confidential, bear wit- 
ness to the dangers. Few who like myself have 
practised laparoscopy for over 20 years can have 
escaped without some serious mishaps. 

My comments were on tubal infertility 
management in the 1990s. Whether by the year 
2000 laparoscopic surgery will have replaced 
open surgery for distal tubal occlusion, or be dis- 
missed as ‘laparoscopic gymnastics’ remains to 
be seen. I made a plea for better funding and bet- 
ter training of infertility surgeons. Comparison 
of results in this field will never be possible with- 
out proper classification of tubal disease, agreed 
selection criteria and protocols of surgical tech- 
niques (magnification, lasers, adjuvants, pros- 
theses, etc). I sincerely hope that members of 
the British Society of Gynaecological Endosco- 
pists will join their colleagues in the British Fer- 
tility Society in jomtly addressing these 
problems. 


Herbert E. Reiss 

Windy Ridge, Eversden Road 
Harlton, 

Cambridge CB3 7ET 
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Difficulties in the diagnosis of congenital toxo- 
plasmosis by cordocentesis 


Dear Sir, 

We were very interested to read the case report 
by Holliman et al. [Br J Obstet Gynaecol (1991) 
98, 832-834] demonstrating again the problems 
of confident antenatal diagnosis of congenital 
toxoplasmosis. 

We would like to know which serological stud- 
ies confirmed acute toxoplasma infection in a 
woman for whom the time of seroconversion was 
unknown. 

High titres of specific IgM persist for many 
years following primary infection (Fuccillo et al. 
1987). Sever (1990) argues that toxoplasmosis 
screening in pregnancy is therefore of little clini- 
cal value. 

The patient described underwent amniocente- 
sis (with a risk of fetal loss of 0-5-1% ) and cordo- 
centesis with a risk of fetal loss of 2-3% (Daffos 
et al. 1985; MacKenzie et al. 1991), whilst the 
risk of fetal infection in primary maternal toxo- 
plasmosis is thought to be between 1:5 and 6:0% 
(Desmonts et al. 1985). Some units perform cor- 
docentesis only if antenatal seroconversion is 
demonstrated (Desmonts et al. 1985). 

Cordocentesis is still a subspecialist investiga- 
tion and it is unlikely that it can be offered to all 
patients with a positive toxoplasma titre and a 
history of flu-like iliness in pregnancy. If a defi- 
nite diagnosis of congenital toxoplasmosis can- 
not be reached the pregnant woman will be left 
with a high level of stress and the obstetrician 
with the decision if he should give potentially 
harmful, prophylactic medication. 

R. Pittrof 
Registrar 
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Reiss H. (1991) Management of tubal infertility in the 
1990s. Commentary Br J Obstet Gynaecol 98, 
619-623. 

Singhal V., Li T. C. & Cooke I D. (1991) An analysis 
of factors influencing the outcome of 232 consec- 
utive tubal microsurgery cases. Br J Obstet Gynae- 
col 98, 628-636. 

Winston R. M. L & Margara R. A. (1991) Microsur- 
gical salpingostomy 1s not an obsolete procedure. 
Br J Obstet Gynaecol 98, 637-642. 


G. Shahib 

Registrar 

Department of Obstetrics and Gynaecology 
Arrowe Park Hospital 

Upton Wirral L49 5PE 
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Author’s reply 


Dear Sir, 

The definitive diagnosis of acute toxoplasmosis 
is based on the demonstration of seroconversion 
in two closely spaced blood samples. In the 
absence of a routine screening programme such 
samples are rarely made available and additional 
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techniques are required to estimate the duration 
of toxoplasma infection. Measurement of speci- 
fic IgG avidity and IgA have been promoted for 
this purpose but there is insufficient experience 
of these indices to be of clinical value. In our 
laboratory, semi-quantitative IgM estimation is 
performed using two assays of differing sensitiv- 
ity. In our experience the u-cham capture 
ELISA will detect specific IgM for 6 months 
after acute infection whilst ISAGA remain reac- 
tive for 18 months (on average). In addition, IgG 
levels assessed by the dye test rise during the first 
weeks of infection and are stable by two months 
(Holliman & Johnson 1991). The patient 
described was found to have specific IgM 
detected by ELISA and ISAGA and a constant 
level of IgG. Typically this pattern of results is 
recorded in a patient infected for 1-6 months 
duration. As the patient was at 17 weeks ges- 
tation when first examined and earlier sera were 
not available, the estimated risk of fetal infec- 
tion was thought to exceed the risk of cordocen- 
tesis and amniocentesis. 

It should be emphasized that the duration of 
IgM reactivity will vary with the sensitivity of the 
specific assay ultilized as well as the individual’s 
immune response. Consequently, improved 
methods for dating toxoplasma infection accu- 
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Psychiatric morbidity and acceptability follow- 
ing medical and surgical methods of induced 
abortion 


Dear Sir, 

[ read with interest the paper by Urquhart & 
Templeton [Br J Obstet Gynecol (1991) 98, 396- 
399] on the acceptability of medical termination 
(mifepristone and prostaglandin). As stated-by 
the authors, ıt is necessary to establish whether 
the new method is as acceptable to women as the 
surgical method. However, I would lke to make 
a few comments. In their short review of the 
literature, the authors quote various studies that 
have been reported in the past 20 years. These 
suggested that therapeutic abortion is indeed 
beneficial to women. Most workers agree that 
only 10% of women are likely to develop a ‘new’ 
psychiatric illness following the abo-tion. How- 
ever, the authors fail to point out the number of 


rately are required. Finally, it cannot be 

assumed that the risk of congenital toxoplasmo- 

sis is confined to cases of primary maternal infec- 

tion acquired during pregnancy. Although the 

risk associated with pre-conceptual maternal 

infection is likely to be small, subsequent con- 

genital infection has been reported (Desmonts et 

al. 1990). In view of these difficulties routine 

antenatal screening for toxoplasma is not recom- 

mended in the United Kingdom and only the 

fully counselled well/worried woman or the clini- 

cally ill should be investigated outside of the for- 
mal, ethically approved, scientific studies. 

R. E. Holliman 

Consultant Medical Microbiologist 

Public Health Laboratory Service 

Toxoplasma Reference Laboratory 

St George’s Hospital 

London SW17 0QT 
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methodological flaws in these studies: insuffi- 
cient numbers, no clear description of the 
sample and inadequate measuring instruments 
(Zolese 1991). Because of these problems the 
figure of 10% is most likely to be inaccurate. 

I am investigating the psychological sequelae 
of therapeutic abortion by both vacuum aspir- 
ation and mifepristone with prostaglandin. All 
women are assessed by the same psychiatrist 
with a semi-structured pschiatric interview the 
Schedule for Affective Disorders and Schizo- 
phrenia (Endicott & Spitzer 1978) and by the 
Hospital Anxiety and Depression Scale (Zig- 
mond & Snaith 1983). A preliminary analysis of 
the data shows that of 84 women undergoing a 
surgical termination, 65% were psychiatrically 
ill at présentation and, at a mean follow-up time 
of three weeks, the number dropped to 28-3% 
(McNemar’s U = 3-67, P = 0-001). Of a similar 
random sample of 45 women (recruitment not 


completed) undergoing medical termination, 
65-7% were psychiatric cases at presentation 
and 31-5% were still psychiatrically ill after a 
mean follow-up time of three weeks (McNe- 
mar’s U = 2-4, P = 0-02).> 

These figures are much higher than those 
found by Urquhart & Templeton and this might 
be due to the fact that their subjects were only 
assessed by a modified questionnaire. 

Whereas termination appears to be indeed 
‘therapeutic’ as indicated by the drop in psychi- 
atric morbidity before and after either proce- 
dure, the number of women who remain 
distressed following the termination is certainly 
higher than 10%. 

G. Zolese 

Research Fellow 

Medical College of St Bartholomew’s Hospital 
West Smithfield 

London ECIA 7BE 
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Authors’ reply 


Dear Sir, 
Dr Zolese is right to tell us of her work at this 
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Pre-eclampsia and anti-phospholipid antibody 


Dear Sir, 

The recent paper by Taylor et al. [Br J Obstet 
Gynaecol (1991) 98, 604-606] merits further 
comment. Although the authors kindly 
acknowledged our Lancet letter (Kilpatrick et al. 
1989) and referred to the main point of that com- 
munication, they Omitted to mention that our 
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stage and we look forward to seeing the com- 
pleted study published in due course. Although 
there are methodological problems with pub- 
lished material, we think it is generally accepted 
that induced abortion does not usually cause 
major psychiatric or psychological problems in 
previously normal women. One of the difficul- 
ties lies in the definitions used, and this, assum- 
ing the populations of women in Aberdeen and 
London are not substanttally different, must 
account for the difference in the meidence of 
problems between the two studies. I think most 
clinicians would be astonished to learn that 65% 
of women seeking termination were psychiatri- 
cally ill, although they would acknowledge that 
the majority of women were distressed by their 
predicament and deeply concerned about the 
abortion. 

The point of our study was to show that 
women were no more distressed by medical 
abortion than by surgery, and it does seem that 
Dr Zolese’s work might support this general 
conclusion. However, one of the main method- 
ological problems with our study (freely admit- 
ted in the paper), and also it seems with the 
London study, is that the women were not 
randomly allocated to the abortion method. We 
have now addressed this particular difficulty in a 
large scale study, using a Brewin-Bradley type 
design, in which we have assessed the efficacy, 
acceptability and sequelae of medically induced 
abortion 

Allan Templeton 

Richard Hehshaw 

Rennie Urquhart 

Department of Obstetrics and Gynaecology 
University of Aberdeen 

Foresterhil 

Aberdeen 


laboratory findings are very simular to theirs (and 
we tested more than twice their number of 
samples.) 

We found that all of 52 serum samples taken 
from women experiencing pre-eclampsia were 
within our normal range for cardiolipin anti- 
bodies of IgG class (aCL), the latter being 
defined as the mean plus 4SD of a healthy popu- 
lation. This cut-off level corresponds to 14 GPL 
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(Chancellor et al. 1991). It can be calculated 
from the data in the Table by Taylor et al. that 
the mean value of their 20 control sera was 6-3 
(SD 1-8); therefore their mean plus 4 SD equals 
13-5 GPL. All 20 of their pre-eclampzic sera (5-5 
+ 2-3) were also within that range. Faux et al. 
(1989), while using a cut-off level which cannot 
be directly compared, also found nc difference 
between pre-eclamptics and controls. Even 
Branch et al. (1989), quoted as finding card- 
iolipin antibodies in one-third of patients with 
early-onset pre-eclampsia, found aCL in only 
16% of the:r total group of patients. Therefore, 
with good agreement from four independent 
laboratories, we can conclude with some con- 
fidence that aCL are very much a minority occur- 
rence in pre-eclampsia. 

The converse, however, may be different. 
Indeed, in a retrospective study of a small group 
of parous women with aCL, a high incidence of 
pre-eclampsia in first pregnancy was noted 
(Kilpatrick & Liston, unpublished obser- 
vations). This is analogous to the observation 
that while aCL occur in only a small minority of 
women with recurrent miscarriage, women with 
aCL often have recurrent miscarriages 

While much work remains to be done to elu- 
cidate the significance of an individual finding of 
raised aCL during pregnancy, I suggest the fol- 
lowing approach 1s sensible at the present time. 
(1) No action beyond continued observation 

should be taken with so-called lcw positives 
(GPL 5-14). values within that range are not 
rare in unselected, healthy populations, and 
the clinical significance, 1f any, is unknown. 
(2) Definitely positive values (>14 GPL) are 
abnormal, but their significance depends on 
whether they occur in association with a 
recent or concurrent infection. In particular, 
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Intrauterine pressures in labours induced by 
amniotomy and oxytocin or vaginal prosta- 
glandin gel, compared with spontaneous labour 


Dear Sir, 

In the study reported by Lamont zt al. [Br J 
Obstet Gynaecol (1991) 98, 441-447] 21 of 43 
women in the trial (prostaglandin) zroup were 
unavailable for analysis in this study. Some 


HIV infection should be considered and 
excluded (Maclean et al. 1990). There is no 
evidence that infection-associated aCL are 
connected with a thrombotic tendency or 
poor obstetric prospects. 

(3) Infection-independent aCL levels above 14 
GPL in pregnancy indicate empirical treat- 
ment with low dose aspirin, unless the 
patient is to be entered into a clinical trial. 

David C. Kilpatrick 

Immunologist 

Department of Transfusion Medicine 
Royal Infirmary of Edinburgh 
Lauriston Place 

Edinburgh EH3 9HB 
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investigators confronted with such a high rate of 
attrition might have redesigned their trial. 
Instead these investigators use the small residual 
number or women available for analysis to sug- 
gest that PGE, might have advantages over 
amniotomy and oxytocin because of some pre- 
sumed effect on cervical resistance leading to a 
pattern of uterine activity closer to that of spon- 
taneous labour. 


A more practical interpretation might be that 
PGE, induction, compared with amniotomy and 
oxytocin in women with favourable cervices, 
leads to a prolonged mean induction delivery 
interval (nulliparae 9.5h vs 7.5h, multiparae 
6.0h vs 5.1 h). These interval differences would 
have been ever greater if the seven women who 
failed to establish in labour after 12h of PGE, 
treatment had not been excluded from analysis. 

There was also a tripling of the caesarean sec- 
tion rate in the PGE, group, which provokes no 
comment from the authors (PGE, 7/43, 16% vs 
amniotomy/oxytocin 2/41, 5%). 

It is difficult to accept their conclusion that 
‘our data also support the claim that labour 
induced with prostaglandins is as efficient, if not 
more so, than the traditional method of amnio- 
tomy and oxytocin’. 

Robert Fraser 

Senior Lecturer 

University Department of Obstetrics 
and Gynaecology 

Northern General Hospital 
Sheffield SS 7AU 


Author’s reply 


Dear Sir, 

Thank you for giving me the opportunity to reply 
to Mr Fraser’s letter. The study was conducted 
under a Clinical Trials Exemption Certificate 
before the prostaglandin E, gel was commer- 
cially available. Due to the unfamiliarity of the 
agent, there were cases in the early part of the 
study when artificial rupture of the membranes 
(ARM) was carried out too early, but in retro- 
spect, more gel should have been given. When 
labour did not ensue, oxytocin was started 4h 
later in violation of the protocol. Four of these 
women were subsequently delivered by caesa- 
rean section and these account for the excess of 
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‘Nuns, virgins and spinsters’. Rigoni-Stern and 
cervical cancer revisited 


Dear Sir, 

The burial of a medical myth by Mr Griffiths [Br 
J Obstet Gynaecol (1991) 98, 797-802] was most 
welcome. Hopefully this event will not go 
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caesarean sections in the PGE, gel group. We 
now know that it is not ideal to combine prosta- 
glandins with oxytocin. 

With more experience of the gel, further small 
doses of gel were given rather than carry out an 
ARM and when no oxytocin was given, there 
were no further caesarean sections in this group. 
As stated in Table 1, there were also technical 
difficulties in measuring intrauterine pressure 
extra-amniotically, but after due consideration 
and critical refereeing this bias was not thought 
to affect the findings of the study and this was 
stated in the discussion. 

It is quite clear that induction with PGE, gel 
leads to a prolonged induction-delivery interval 
of about 2 h in nulliparae and 1 h in multiparae 
This delay is mainly due to a prolonged pre- 
established phase but results in a shorter estab- 
lished phase of labour. 

I would surmise that the pre-established phase 
of labour is an important part of the first stage of 
labour which is virtually omitted by the use of 
oxytocin. During this pre-established phase, 
there are changes occurring within the collagen 
matrix, ground substance and water content of 
the cervix which increase compliance and 
decrease resistance. These changes may not 
manifest themselves as dilatation or shortening 
of the cervix. The result of this is quicker pro- 
gress during the more painful, established phase 
of labour. Under these circumstances, some 
women might prefer a slightly longer labour if 
most of this was spent feeling niggles and back- 
ache during the pre-established phase. 

R. F. Lamont 

Consultant Obstetrician & Gynaecologist 
Northwick Park Hospital HAI 3UJ 
Honorary Senior Lecturer 

Institute of Obstetrics & Gynaecology 
Hammersmith, Queen Charlotte’s & Chelsea 
Hospital W6 0XG 


unnoticed by all workers performing cervical 
smears, including those based in genitourinary 
medicine clinics. The perception of an abnormal 
smear as a sexually acquired infection may have 
deleterious psychological and physical con- 
sequences for patients. 

Given the adoption of an automatic recall 


1316 Correspondence 


system, the value (if any) of interval cytology in 
women attending genitourinary medicine clinics 
needs to be clarified. Particular problems in 
genitourinary medicine clinic attenders are high 
default rates, genital infections obscuring the 
cytological picture and concerns for patient con- 
fidentiality (which may be compromised if the 
patient defaults from follow-up). On the other 
hand, some women understandably prefer their 
smears to be taken in a genitourinary medicine 
clinic. 
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The use of Histoacryl for episiotomy repair 


Dear Sir, 

How disappointing to read the report by Adoni 
& Anteby [Br J Obstet Gynacol (1991) 98, 476- 
478] that compared a tissue adhesive applied to 
the skin with skin stitches of 00-chromic catgut. 
It is hardly ever necessary to place stitches 
through the skin when repairing an episiotomy. 
A subcuticular closure obviates the placement of 
any stitches in the skin. I hope there will be a 
further report by these authors that compares 
results of episiotomy repair achieved by a tissue 
adhesive with that achieved by subcuticular 
closure. Such a future study should use a finer 
suture than 00 and one that has less potential 
than catgut for tissue reaction. Pain from an epi- 
siotomy has an important deep component. I 
look forward to a future report that describes an 


Perhaps follow-up cervical smears should only 
be taken in genitourinary medicine clinics when 
this is preferred by the patient, or when her 
needs cannot be met by the recall system. 

M. Abbott, 

Senior Registrar in Genito-Urinary Medicine 
Department of Genito-Urinary Medicine 
Royal Hallamshire Hospital 

Glossop Road 

Sheffield S10 2JF 


adhesive, or some other technological wonder, 
to replace sutures for the closure of the deep por- 
tions of the episiotomy. 

This is a personal communication of the 
author not to be construed as representing in any 
way either the Southern California Permanente 
Medical Group or Kaiser Permanente. 

Sylvain Fribourg 

Department of Obstetrics and Gynecology 
Kaiser Permanente 

13652 Cantara Street 

Panorama City 

California 91402 

USA 
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BOOK REVIEWS 


Textbook of Gynecologic Oncology edited by G. 
R. P. Blackledge, J. A. Jordan & H. M. Shin- 
gleton. W. B. Saunders Co. Ltd, London, Phila- 
delphia, 1991, 504 pages, with figures and tables, 
£60.00 


The increasing interest in gynaecological cancer 
from both a therapeutic and research perspec- 
tive makes the appearance of a new textbook on 
this subject quite timely. One of the attractions 
of this book is an authoritative authorship from 
both sides of the Atlantic which provides a broad 
viewpoint. The editors represent the medical 
schools of Birmingham, Alabama and Birming- 
ham, West Midlands but the contributors com- 
prise many acknowledged experts from the 
United States, the United Kingdom and the 
Netherlands. The other attractive feature of the 
book is its division into two sections; the first 
quarter dealing with the principles of gynaeco- 
logical oncology and the remainder of the book 
dealing with specific aspects of each tumour site. 

For those attempting to gain further insight 
into gynaecological cancer the initial section ıs 
very worthwhile, dealing with general aspects of 
epidemiology, histopathology, cytology, staging 
as well as the principles of treatment and clinical 
trials. More on the molecular biology of cancer 
would be a welcome addition for any further edi- 
tion. The text dealing specifically with the indi- 
vidual tumour sites is methodically set out with a 
group of chapters dealing sequentially with the 
actiology and epidemiology, pathology and 
treatment of each tumour type. This approach 
provides a breadth of information which suc- 
ceeds in maintaining interest throughout. The 
contributions in pathology in particular are 
excellent and well illustrated. The vital role of 
palliative medicine for women with gynaecologi- 
cal cancer is acknowledged with a chapter on the 
hospice approach, an aspect which has only 
recently won its rightful place in textbooks on 
cancer. 

The book is generally well written, concise 
and very informative. Although comprehensive 
it is very compact and reasonably priced. It 
should be a valuable addition to the bookshelf of 


those in postgraduate training as well as estab- 
lished clinicians, generalists and subspecialists 
alike. 

H. C. Kitchener 


A Colour Atlas of Childbirth and Obstetric Tech- 
niques edited by Farook Al-Azzawi. Wolfe Pub- 
lishing Ltd, London, 1991, 144 pages, with 
figures and tables, £19.50. 


Here is an addition to the popular series of Wolfe 
Atlases, giving colourful descriptions of com- 
mon obstetric procedures. These include ilus- 
trated definitions of antenatal procedures, 
normal delivery, forceps delivery and rotation, 
the delivery of breech presentation and of twins, 
and Caesarean section, with an interesting 
addendum on en caule delivery by J. F. Pearson. 

Each section is self-contained, which makes 
for easy reading when looking for a particular 
technique but is somewhat repetitive when read- 
ing the book as a whole. 

The author rightly points out that procedures 
are much better understood when illustrated by 
a sequential series of pictures and this atlas 
largely meets this need, although clarity is some- 
times lacking especially in the detail of suturing 
techniques which might be better illustrated with 
good drawings. 

The descriptions of techniques are written in a 
clear and direct style, but for some readers the 
lack of detail may be disappointing such as an 
incomplete description of the Lovset 
manoeuvre. 

Who will find this Atlas most useful? 
Undoubtedly medical students and student mid- 
wives will benefit by reference to the book in the 
delivery unit to get a preview of techniques that 
are likely to occur. For over 50% of medical stu- 
dents the step by step account of breech delivery 
may be the nearest they will get to the real thing 
but it is likely to stay in their minds should they 
ever in emergency be called upon to deliver a 
breech. For the postgraduate trainee, because of 
the patchy nature of the detailed descriptions 
only parts of the book will prove of benefit. All 
those conducting tutorials will find it useful to 
have by their side. 
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This is a useful book to have around the 
delivery unit or seminar room rather than in the 
library or on one’s personal bookshelf. It might 
be argued that video cassettes would provide a 
better medium, especially as many delivery units 
now have facilities for showing them. Will this 
become the preferred option for the future? 

B. M. Hibbard 


A Practical Guide to Chorion Villus Sampling 
edited by David T. Y. Liu. Oxford University 
Press, Oxford, 1991, 115 pages, with figures and 
tables, £15.00 


This book has been produced by Devid Liu and 
his colleagues in related disciplines, many of 
whom he works with in Nottingham, for obstet- 
ricians intending to set up a chorion villus sam- 
pling clinic, and for others involved in the care of 
women considering CVS Its stated objective is 
to provide an historical view of the development 
of chorion villus sampling, together with its rel- 
evance to present day genetic knowledge and 
obstetric practice, and provide information 
about the practical techniques of CVS as used by 
the contributors to the book. 

The book largely achieves its ams. There are 
two very good, if somewhat complex chapters 
providing fundamental knowledge on the prin- 
ciples of genetic counselling, Mendelian inheri- 
tance and DNA technology relevant prenatal 
diagnosis using villus material. There are two 
chapters discussing the interpretation of cyto- 
genetic analyses where unfortunately there is a 
certain amount of duplication; compared with 
the two chapters on genetic counselling and 
DNA analyses these are relatively superficial. 
The role of ultrasound ın early prenatal diag- 
nosis is discussed in two chapters, again with 
some inevitable overlap which suggests that a 
single chapter might have been sufficient. The 
line drawings used to explain the ultrasound pic- 
tures are extremely helpful and could have been 
used even more frequently in the chapters 
describing the transcervical and trensabdominal 
approaches to villus sampling. These two chap- 
ters provide considerable detail about the tech- 
niques used by the two authors, although the 
chapter on transcervical samplinz could have 
provided slightly more technical detail, while 
that on transabdominal sampling is very didactic 
and concentrates largely upon the technique 
preferred by the author, dismissing other 
techniques. 

Prenatal diagnosis 1s a growth industry, and 


one of the most rapidly changing aspects of 
obstetric practice. Thus, the lag time between 
writing and publication must be short to avoid 
being out of date; David Liu has achieved this 
with the bibliographies for a number of the chap- 
ters including papers published in the last two 
years. It would, however, have been helpful to 
have had more facts and figures with regard to 
the morbidity associated with chorion villus sam- 
pling, particularly when compared with amnio- 
centesis. The consumer, and thus those involved 
in advising, need to know what the latest figures 
are for risks of miscarriage, premature rupture 
of the membranes and preterm labour and the 
like, to enable the wisest decision to be reached. 
Although information on this aspect of CVS is 
continually being gathered, the results of the 
large uncontrolled study from the USA and the 
randomized controlled trial from Canada were 
published in time to be incorporated into the text 
and would have provided a greater insight into 
relative risks. 

I am sure this book will be of value to obstet- 
ricians in training, family practitioners and mid- 
wives who are often the first professionals 
approached by couples enquiring about prenatal 
diagnosis. I suspect the obstetrician planning to 
set up a CVS clinic, however, would obtain most 
knowledge and experience from attending 
others already providing a chorion villus sam- 
pling service, and the book will probably have 
less interest for such specialists. 

Ian MacKenzie 


The Embryo: Normal and Abnormal Develop- 
ment and Growth edited Michael Chapman, 
Gedis Grudzinskas & Tim Chard. Springer-Ver- 
lag, London, Heidelberg, 1991, 263 pages with 
figures and tables, £60.00. 


The editors and contributors of this timely book 
are to be congratulated on their efforts. 

New developments in assisted reproduction 
and antenatal diagnosis have opened major new 
areas for research, and the two interests are 
combined in exploring the possibilities of pre- 
implantation diagnosis. There are also exciting 
discoveries in early pregnancy endocrinology 
and the endometrial proteins. 

Among the many interesting contributions I 
was impressed by Braude and colleagues suc- 
cinct chapter on Mechanisms of Early Embryo- 
nic Loss, Bolton on Embryo Biopsy, Reece and 
Hobbins on Embryoscopy and West on Sexing 
the Pre-embryo. Indeed, the illustrations of 


embryoscopy and the superb series of photo- 
micrographs on detection systems for the 
Y-chromosome almost justify the cover price. 

Norgaard Pederson in a chapter on Maternal 
Alpha Feto-Protein Screening for Fetal Malfor- 
mations and Down’s syndrome refers to possible 
disadvantages including provoked miscarriage, 
and unnecessary anxiety in mid pregnancy, for 
women with false positive screening. It would 
have been appropriate for these questions to 
have been addressed by Nicolaides and col- 
leagues in their chapter on the Role of Echo- 
cardiography in the Diagnosis of Fetal 
Chromosome Defects. 

This 1s a minor criticism of a highly recom- 
mended book which should find a place in most 
medical libraries. The editors have made a rod 
for their backs of course since the rapid develop- 
ments in these related fields of study will justify a 
second edition in the not too distant future. 

R. Fraser 


Book received some of which may be reviewed at 
a later date 


Scientific Foundations of Obstetrics and Gynae- 
cology edited by Elliot Philipp & Marcus Set- 
chell with Jean Ginsberg. Butterworth 
Heinemann, Oxford, 1991, 764 pages, fully illus- 
trated, £125 


Reproductive Endocrinology, Third edition edi- 
ted by Samuel S. C. Yen & Robert B. Jaffe. W. 
B. Saunders Co. Philadelphia, London, 1991, 
1016 pages, fully illustrated, £90.00 
Urogynecology and Urodynamics. Theory and 
Practice edited by Donald R. Ostergard & 
Alfred E. Bent. Williams & Wilkins, Baltimore, 
1991, 610 pages, with figures, tables and photo- 
graphic plates, £73.00 
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HIV and AIDS in Mothers and Babies A Guide to 
Counselling by Lorraine Sherr. Blackwell Scien- 
tific Publications, Oxford, 1991, 218 pages, 
£14.95 


HIV Screening of Pregnant Women and New- 
borns edited by Leslie M. Hardy for the Com- 
mittee on Prenatal and Newborn Screening for 
HIV Infection, Institute of Medicine, Washing- 
ton, National Academy Press, Washington, 
1991, 146 pages, £16.45 


The Change. Women Ageing and the Menopause 
by Germaine Greer. Hamish Hamilton, 
London, 1991, 472 pages, £16.95 


The Private Life of Islam. An Algerian Diary by 
Ian Young. Pimlico, London, 1991, second edi- 
tion, 307 pages, with illustrations, £7.50 


Breast-feeding: The Biological Option. second 
edition by G. J. Ebrahim. Macmillan Education 
Ltd. London and Basingstoke, 1991, 122 pages, 
illustrated, £9.95 (ELBS edition £1.75, ELBS 
countries only) 


Pathologie du Col Utérin Societé Française de 
Gynécologie XXXV" Assises Françaises De 
Gynecólogie held in Nice, May 1991 Rappor- 
teurs Généraux Hoang-Ngoc Minh et J. Blon- 
don. Masson, Paris, 1991, 264 pages with figures 
and tables, F350 


Le Monitorage Électronique Foetal: La Cardio- 
tocographie, second edition by J. M. Thoulan. 
Masson, Paris, 1991 200 pages, fully illustrated, 
F250 


Echographie en Pratique Obstetricale edited by 
B. Guerin, Y. Ardaens, B. Bailleux & D. 
Houze. Masson, Paris, 1991, 208 pages, illus- 
trated, F550 
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